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The Gammeter Orthopter. Width, 80 Feet from Tip to Tip; Length, Including Rudder, 12 Feet; Area of Body, Including Rudder, 48 Square Feet; 
Area of Wings, 154 Square Feet; Total Area, 202 Square Feet. 





ES FT 


d 5 . 
j 
e, 
r 
: 
ey ’ 
4 
is 
rs 


Be 


bal 


Side View of the Gammeter Orthopter. Weight, 490 Pounds With Operator and Puel; Engine Rated at 7 Horse-Power; Speed of Engine, 1,200 
Revolutions Per Minute; Speed of Wings, 75 Vibrations Per Minute. 


A NEW BEATING-WING FLYING MACHINE, A COMPETITOR FOR THE SCIENTIFIC AMERICAN TROPHY.—[See page 254.) 
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A SWEDISH CHALLENGE FOR THE CUP, 


At present writing it lool is though the New 
y lub would, in the near future, be confront 

ge fora serie of races for the “Ameri 

‘ Sweden,a request having been received 
Royal Swedish Yacht Club for full de 


he ondition which -would govern 


Upon the receipt of this information 


i challenge ill be sent for a series 

, n tl ear 1909 As far as one may judge 

di itches, the proposal ha been received 

‘ l pproval ij he land of the Vikings 

i nd i yuld the event come off, is likely to 
no of a national character than have 

ome yf the ecent British attempts to ecure the 
This i o far true that the two 

moving spirits in the matter, 

{ ‘ ely providing the major part of 
ich to throw the matter open for 

] j ior Novel, if not fantastic, as uch 

" | e¢ t e, | ac illy only an exten 
licate method, | vhich the heavy cost 

{ j f r ia cup defenders has 
P : Thor Apton has disavowed any in 

f io cu his plans for a fourth 
challenge f the cup t must be admitted that there 
’ i i i lVé i! the idea of eeing a 

d and built in Sweden, and 

n i Swedish sailors, competing 
i ind Hook course for the world 
Historically Sweden may justly claim 


o if not with the cup, at least with the 
‘ hich or nally won it; for in 1852 
‘ America uccess at the Isle 
Wi 3w who, at that time, were turning 
t¢ chooner n Europe built a 
0 ch the named the Sverege and 
( er i tl Al ca oO ail a race from Ryde 
to leeward of the Nab Light 
! ad be of a strength of at least 
I Am i’ was then owned 
I i ht | Blang ére who had purchased her 
fre ‘ lore Stev for t n of $25.000. The 
Ss lish u cle had me time been con 
0 on mew ha imilar line to 
those Arne bu tt S exe was a 
mict meast 80 tons against the 
Al rh Sverege led the America” 
t ‘ ‘ mark by 8 minutes and 26 seconds 
| i ! d away the jaw of het 
' ft it) : had to be ni ed somewhat in 
wind Accord to the 
‘ \ l in into thick weather 

1 ov 1 the mark by 20 minutes, finishing, h 
! ] ehind til America whose superior 

} iboard. won the race 

Alth« ile in fift yeal Sweden ha 
1 é ‘ nted i challenger for the cup 
he has | most intimately connected with its de 
rise he inrivaled sailor who in late years 
l cor he major pa of the crews on the 
defendli ! If the roposed race hould come 
we shall have to fall back upon 
) Island, from among whom in 
Ca I Haff and other American 
vont elect their racing crew The 
I ‘ ! ( : very influential or 
thins two thousand mem 
be of over x hundred yacht of 
i w teamers Swedish 
yachts! l 1e in nthusiasm 
and althons nav had no experien in the con 
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truction of extreme racing machines such as have 
been evolved by the America” cup contests, there is 
no reason to doubt that they will send to Sandy Hook 
i icht so well built and ably manned that an excel 


lent series of races will be assured 


AMBITIOUS SCHEME 
What is 


OF ELECTRIFICATION. 


unquestionably the most important project 


of electrification of a steam railroad under considera 
tion in any part of the world, is that recently an 
nounced by the Southern Pacific Railroad Company 


through one of its vice-presidents, who has requested 


Mr. Sprague, the father of the multiple-unit system of 


electric operation, to study the question of electrify 


ing the Sacramento Division of the Southern Pacific 
ystem which extends for a distance of 136 miles from 
Rockland to Spar! For some years Mr. Babcock, the 


electrical engineer of the Harriman lines, in company 


with the engineers of the leading electrical manufac 
turing companies ha been making a spec ial study 
of this project; and the joint report of these gentle 
men and Mr. Sprague will be the subject of final 
action by the directors 


The magnitude of the problem will be understood 


when it is remembered that the other two important 


electrifications of steam railroads, those of the New 


York Central and the New Haven lines, cover, in the 
one case, a stretch of 34 miles, with a branch of 15 
miles, and in the othér case of 22 miles. It is a far 


ery from this to the electrification of a road approxi 
New York 
Southern Pacific 
fact that the 
over which 


road from 


difficulties of the 


mately equal in length to the 


to Albany; and the 


problem are further increased by the 


work must be done on a mountain division 


is carried the entire freight and passenger traffic of 
the Union Pacific system between Central California 
and the East. Moreover, in a distance of 83 miles the 


line rises nearly 7,000 feet, and the road is single 


track, full of the 


western 


characteristic sharp grades of the 
and includes over 

Although there 
and the difficulty 


winter is 


mountain summit division 


31 miles of tunnels and snowsheds 


is a heavy traffic, it is intermittent; 
service in the 
that the 


20 Teet 


elect ric 
fact 


of keeping open an 


will often 


Although this divi 


complicated by the snows 


drift to a depth of 15 and 
locomotives it is 
traffic 
point of an 


sion is worked by powerful modern 
difficult at 
occasionally 
blockade 


were 


found to be times to maintain the 


which is congested to the 


absolute However! since this mountain 


forms, as it the neck of the bottle on one of the 


most important of the transcontinental lines, it is 


ized b he point has been 
reached when some radical change must be 
traffic of 
that of paralleling the 
difficult 


entirely 


directorate that a 
made to 
an increased capacity for the alter 


ented 


secure 


natives pre there is first 


present track, which would be an exceedingly 


and costly work; second, the location of an 


grades and the reduction of the 
tunnel 


with easiet 
level by the 
through the mountain; or 
lectricity The 
feasible 


new line 


ummit construction of a great 
thirdly, a change of motive 
from steam to « question to be 
decided I not as to whether it is 
this 136 


no doubt 


to operate 


miles of mountain road electrically—there is 


vhatever on that point. The final decision of 


the director will be determined by the questions, 


whether the present and probable future 


traffic will warrant the enormous outlay which will be 


Lecessal ind madi as to whether the change to 
electric raction would provid in increase of capacity 
larger than could be secured by any other method 


_ —> 0 
OUR STUPENDOUS RAILROAD SYSTEM. 


The railroad system of the United States outranks 


in mileage and business all the other railroads of the 


world in much the same way as the shipping industry 
of Great Britain overtops that of every other maritime 
were asked to indicate 
which 


nation; and if we that special 
this 


individual 


sphere of industrial activity in country 


has achieved its most marked and success 


we would select our wonderful system of railroads. 


1906, as given in 


growth is 


The latest the vear 


Manual 


naintained 


tatistics for 


Poor's show that the rate of 


steadily therein, reflecting the widespread 


which the country is enjoyfmhg 


miles of railroad under 


prosperity now 


The total number of opera- 


ion is 220,633, an increase of 5,000 miles in the year, 
were carried over 815 million 
freight, the cor 
being on traffic 520 


traffic 1,650 million dol 


roads there 
1,610 
earnings 


and on these 


passengers and million tons of 


responding passenger 


million dollars and on freight 


lars Adding to these totals other sources of revenue 


we reach a total of gross traffic earnings for the past 


year of 2.347 milllion dollars, and the net earnings 


on th bu million dollars 


Adding ot! 


shown of 890 


iness 


amounted to 790 


a total available revenue was 


This represents an in- 


receipts 
million dollars 
crease in 1906 over 1905 of over 234 million dollars, or 
more than 11 per 

The operation of the system called for the service of 
05,439 83,896 12,295 bag 


gage and 


cent 


locomotives passenger 


1,979,667 


cars, 


mail cars, etc., and freight cars, 
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making a total of overtwo million revenue-earning cars 
Equally are the figures representing the finan- 
stock amounting to over 
7,106 million dollars, the bonded debt is 7,851 


large 


cial liabilities. The capital 
million 
liabilities bringing up the total to 
17,534 million dollars. Of the 


12,719 million dollars represent the cost of the 


dollars, and other 


the enormous sum of 
assets 
railroads and equipment, and 2,544 million dollars in 
stocks and bonds owned. 

to trace the growth of 
1881, 


It is of considerable interest 


the system by decades. Thus, in there were 





130,455 miles of track, about 20,000 locomotives, and 
667,218 cars. In 1891 there were 214,529 miles of 
track 33,563 locomotives and 1,194,130 cars. In 1901, 
the track mileage had risen to 266,000 on which there 
were at work about 40,000 locomotives, and 1,445,283 


cars, While in 1906 the total miles of track, the track 
in these figures representing actual mileage of single 
307.000 


track miles, 


95,439 


have seen 
locomotives and over two million cars. 
anti-railroad movement in 
this country and the hostile spirit which is undoubt- 
edly manifesting itself with increasing emphasis, it is 
notable that the railroad 
bonds during 1906 was 3.99 per cent, and the average 
dividend rate on all 


with, as we above, 


In view of the present 


average interest rate on 


railroad stock was 3.63 per cent. 
These low average rates of capital invested in the rail- 
road are highly instructive as bearing on the question 
of the reasonableness of railroad rates in this country. 
— ->-+?e-<- eens 
THE FORMULA AND THE TESTING MACHINE, 
The Quebec Bridge was the victim of a too blind faith 
in the This primarily Possibly it 
the victim of the unwise practice of permitting the suc- 


formula was 


cessful contractor for a bridge to work out the details 


of the design himself. We understand that the con- 
tract for this bridge was taken for a fixed sum. If so, 


this obviously imposed upon the engineer who develop- 
ed the plans, the task of keeping down the sum total 
of material in the bridge to the lowest possible figure 
The reduce 
the total weight was to use a high unit of stress, and 
Quebec Bridge, and particularly in the 
member which failed, a 


compatible with safety. obvious way to 


in the com- 


pression unit stress was used 
which, to put it mildly, simply staggered the engineer- 
this bridge 
And yet, it is a fact that even with the 


if the formula 


ing world when the strain sheet of was 


made public. 
high unit stress employed used in cal- 
culating the compression members had been as reliable 
in these abnormally large sections as it had proved to 


be in smaller sections, the bridge should not have 
gone down, even when completed and loaded; -and cer 
tainly it should not have fallen when loaded as it was 


with only one-half of the 
might be imposed 


at the time of the collapse 


calculated maximum load which 
when the bridge was in operation 

Among the many lessons taught by this catastrophe, 
the one which stands out pre-eminently is that some of 
our bridge engineers have been placing an altogether 
too implicit faith in the commonly accepted formula 
for compression members, and also that they have been 
too anxious to practise economy of materials. In proof 
of this we direct attention to the comparative sections 
on another page, drawn to the same scale, of the chord 
the Quebec that of the Forth 
Forth Bridge have 


the load on the 


member of Bridge and 
Bridge 


never 


The strain sheets of the 
been published, but presumably 


corresponding members in the two bridges was about 


the same If so, one or other of the two engineers 
responsible for these designs was wofully in the 


Either Baker’s enormous and rigid tubes are 


absurdly big 


wrong 
heavy, and costly, or the curious assem- 


blage of flexible plates in the Quebec Bridge member 


is ridiculously light and inadequate. A prominent 
engineer, since connected with the Quebec design, 


American en- 
subscribed for 


that an 
money 


some sixteen years ago stated 


gineer could have taken the 
the Forth Bridge, and after building the 
have turned fifty per cent to the owners, in- 
stead of. having to collect, as was done, forty per cent 


structure 
back 
in excess of the estimate. Ws have now seen the 
made with a cantilever bridge of slightly 
of the attempt to 
economical 


experiment 


larger dimensions; and the result 
build such a_ structure by the more 
method of using flat plates, pin connections, and high 
is shown in the 17,000 tons of steel junk 


Lawrence 


unit stresses, 


which new encumbers the bed of the St. 
River 

And yet, in all fairness it must be admitted that, 
formula used for the compression 
they should stood up under 
under which they Some modifica- 


the formula for buiit-up rectangular compres- 


according to the 
have 
collapsed 


members, easily 
the load 
tion of 

sion members is evidently necessary, when it is applied 
to such large sizes as those in the Quebec Bridge; and 
we think it disputed that the only satisfac- 
tory way to determine the actual strength of the larg; 
uni- 


cannot be 


est rectangular columns of the character almost 
versally used in American bridge practice, is to put 
up a testing plant sufficiently powerful to make the 
required tests 

Does it not 


look as though the time has arrived 
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when, in view of the enormous interests involved, Con- 
gress should appropriate funds for the institution of 
such a plant, in which tests, even as costly as these, 
could be carried out? The testing of large-sized bridge 
members would form only a part of the work which 
such a plant would accomplish. The rapid develop- 
ment of concrete construction, for instance, has brought 
in its train a number of problems which call for imme- 
diate investigation. Evidence of this is afforded by the 
many failures of armored concrete which are continu- 
ally occurring. It is positively appalling to think of 
the number of buildings, factory chimneys, bridges, 
ete, which are being rushed up all over the country, 
and contemplate the fact that no small percentage of 
them embody inherent weakness either of design or 
construction, which may bring about their ultimate col- 
lapse. In the field of concrete-steel alone, a govern- 
ment plant of this kind would yield invaluable results. 
It is true that the government is doing, and has done, 
a large amount of work of this character in plants 
of limited capacity, but the plan we advocate would 
call for a thoroughly comprehensive, well-equipped 
plant, presided over by a corps of civil engineers, per- 
manently assigned to their positions, who would thus 
acquire that store of cumulative knowledge and pro- 
ficiency which continued service in a special line such 
as this can alone insure. 


+++ 


HOW TO PREVENT FAILURE IN CONCRETE 
CONSTRUCTION. 

The many failures which have recently occurred in 
eoncrete constructions emphasize the necessity for a 
revision of some of the current methods of design and 
erection, and the formulation and strict enforcement 
of building iaws of a thoroughly searching character. 
As we have frequently pointed out in these columns, 
there is no material of construction that offers such 
inducements to cheap and fraudulent work on the part 
of the unscrupulous contractor as armored concrete. 
As throwing a great deal of much-needed light on this 
subject, we direct attention to a voluminous paper read 
before the Western Society of Engineers by Dr. W. 
Michaelis, Jr., and published in the current issue of 
the SuppLeMeNT. The author of the paper deals at 
great length with the merits and limitations of cement 
and concrete and the causes of failure in concrete con- 
struction, and suggests means for the prevention of 
such failure. While, on the one hand, manufacturers 
exaggerate the advantages of cement, on the other 
hand the engineer and architect make unreasonable 
demands, and misinterpret the failures in concrete con- 
struction that so often occur. The best way to estab- 
lish confidence in this modern building material would 
be to minimize the danger of failure by establishing 
proper building ordinances, which would compel the 
contractor to handle the material in the’ prescribed 
way, and to make proper tests of it while the building 
is in course of construction. The principles governing 
modern concrete construction are thoroughly under- 
stood, according to the author of the paper, by com- 
paratively few; and this explains the divergence of 
opinion on many points pertaining to this branch of the 
building industry. While some engineers are careful 
to specify concrete of ample strength, others blame 
such “over-cautious” builders for making use of an 
excessive factor of safety. In reply to the statement 
frequently made by engineers that cement is not suf- 
ficiently uniform at present, and that if it could be so 
manufactured as to give as uniform results as steel, 
it would be possible for the engineer to reduce the 
larger factor of safety now demanded for concrete over 
that required for steel, the author of the paper answers 
that such a statement is entirely without foundation. 
Steel is a well-defined chemical compuund rolled into 
the desired shape, while concrete is the sum of a num- 
ber of factors. The calculation of a steel girder and 
that of a reinforced concrete girder can never be based 
on equal safety factors, no matter how much the prop- 
erties of cement may be improved in the future; and 
it will not be improved in the future for the reason 
that we have arrived at the limits of its good qualities. 
In the opinion of Dr. Michaelis, the author of the 
paper, failures of concrete steel can be materially les- 
sened, if not entirely prevented, by making it com- 
pulsory to use concrete of specified proportion of 
crushed stone, sand, and cement, and to use the proper 
kind of reinforcement in each case, and the necessary. 
amount of it. Certain standard rules should be laid 
down by a Board of Building Examiners, and certain 
types of reinforcing material should be excluded where 
they are not in their proper place. Moreover, the erec- 
tion of the building should be accompanied by continu- 
ous tests of the concrete that goes into the construc- 
tion, and the builder should be compelled to inform 
himself of the strength of each column, girder, beam 
and floor slab before striking the forms and placing 
the load upon them. 

ee OO 
THE ELECTRICAL SHOW AT MADISON SQUARE GARDEN. 

The exhibitions of electrical devices and apparatus 
held each year at Madison Square Garden afford the 
public an excellent opportunity to study the progress 
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of electricity in various branches of its development. 
To be sure, exhibitions of this sort are not intended 
for the purely technical man, and as a consequence do 
not include many improvements of a strictly technical 
character, but show largely those with which the gen- 
eral public is immediately concerned. Naturally, those 
devices and appliances which are adapted for use in 
the household claim the greatest popular interest. 
At this year’s show, which has just been brought to a 
close, the advantages of an electrically-equipped house- 
hold were strikingly set forth in the exhibition of a 
model apartment This comprised a living room, 
parlor, bedroom, dining room, kitchen, and butler’s 
pantry, equipped throughout with all the latest elec: 
trical improvements. Here the spectator had an op- 
portunity to examine in real life many of the appli- 
ances which, from time to time, he has seen illus- 
trated and described in the columns of the ScrenTiFrtIc 
AMERICAN, Naturally, the kitchen, which is the 
housekeeper’s workroom, afforded the best opportunity 
for the display of inventive ingenuity. Here an elec- 
tric range was installed, ‘furnished with oven, broiler, 
griddle, and three “stoves.” This was large enough to 
do the cooking of a family of six. Other apparatus 
consisted of a meat chopper, a coffee grinder, an elec- 
tric dish-washing machine, electric irons, etc. The 
cleanliness of electric cooking has made it possible to 
do some of this work in a small way on the dining- 
room table. The dining-room set comprised a chafing 
dish, coffee percolator, waffle iron, dish warmer, and 
the like. In the bedroom were the various devices of 
the toilet, heating pads, foot warmers, milk warmers, 
and electric lamps which could be turned low to give 
a dim light at night. In the parlor, aside from the 
artistic arrangement of the lights and the electrically 
lighted and heated grate, was a piano automatically 
played by a Tel-Electric player, and, whenever desired, 
orchestral music furnished by the Telharmonic system 
could be had by closing a switch. Electrical appli- 
ances for the household were not confined to this ex- 
hibit, but were also to be found in other parts of the 
building. There were various massage apparatus, hair 
driers, clothes-washing machines, portable vacuum 
cleaners, also laundry machinery, potato parers, meat 
choppers, and silver cleaners, made to do the work on 
a large scale for hotel use. 

A feature of the show which aroused great interest 
was the operation of the cow-milking machine. Every 
afternoon at milking time a number of cows were 
milked by means of a vacuum milker operated by 
electricity. In this exhibit there were included a num- 
ber of dairy machines, all electrically driven. 

Many of the exhibits were very instructive. In one 
there was a section of a full-sized manhole of an elec- 
tric main. This gave the public an opportunity to 
learn something about these mysterious chambers 
under our streets, and note the methods of splicing 
the huge electric cables. The method of manufactur- 
ing incandescent lamp bulbs was illustrated in prac- 
tical form, the entire process being shown in actual 
operation. A lesson in the value of various lights was 
also given by showing a number of colored fabrics 
under different electric and gas lights. The introduc- 
tion of electricity in the factory was shown by the 
large variety of machines and machine tools driven by 
electric motors. An elaborate exhibition of testing ap- 
paratus was a feature of the show which, if not of 
particular interest to the general public, was appre- 
ciated by the practical electrician. During the exhibi 
tion wireless telegraph messages were sent from one 
part of the building to the other. Altogether, the ex- 
hibition was a very successful one, and an improve- 
ment on that of last year. 

——_->-9+ 2 _____—-- 
THE S0-CALLED HYPNOTIC INFLUENCE OF SNAKES. 
BY THOMAS C, HUTTEN, 

It is a popular belief that serpents have the 
power of capturing their prey by casting a mysterious 
spell over the victims. Even scientists have seriously 
considered this supposed mesmeric power over birds. 
Cuvier ascribed it to narcotic effluvia; Audubon to the 
self-sacrificing audacity of nest-birds; Bonpland to the 
“instincts of curiosity and maternal devotion”; Rus- 
sel Wallace to “optic influences, akin to hypnotism.” 
The latter theory is the most generally accepted, and 
in the rural districts, both of Europe and North 
America, bird-charming snakes are classed with such 
itudisputable phenomena ds fish-deluding anglers. Con- 
temporaries of more than average intelligence will 
describe the glaring eyes of a rattlesnake that para- 
lyzed a youngster on his way to school, and maintain 
that they saw it charm down a squirrel from the top 
of a walnut tree. 

An opportunity was afforded me last summer of 
disproving the snake-charm theory. The pharmacist 
of a medical college had procured a number of live 
serpents for experiments with certain antidotes, and, 
during the summer vacation, boarded his pets in a 
suburb of Bennington, Vt. They arrived in a mod- 
erate-sized drygoods box, and, with the owner's per- 
mission, my neighbor transferred them to a roomy 
outhouse, with a close-fitting door and a wire-screen 
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front. Through a glass window their movements 
could be watched in spite of two bundles ef straw and 
other aids to comfort. Cold weather lethargized them; 
but on warm afternoons, four of five out of ten rattle- 
snakes and six moccasins were generally in motion 
Were they trying to get out? Their conduct rather 
suggested a sanitary penchant for moderate exercise 
and sun-baths. And there seemed no doubt that they 
had a memory for meal-times. General revivals re 
peatedly preceded the gong by a minute or two. The 
owner's signboard, “Dinner at 3 P. M.,” attracted rather 
a surplus of sightseers; and when it became known 
that our experiments promised to solve a probiem of 
ages, catering, too, became superfluous: volunteer eifts 
of rats and blackbirds arrived in excess of our needs. 
Before the summer was over our visitors had settled 


the snake-charm controversy Twenty-eight ont of 
thirty intelligent witnesses agreed that there is no 
hypnotism about it. 

Our first doubts were aroused by the complacency of 


birds and small mammals, and their absolute indiffer 
ence to the presence of their formidable fellow-cap- 
tives. Within two feet of a coiled rattler, a blackbird 
would alight on the rim of the drinking troweh, and 
adjust the defects of his toilet, splashing water in the 
very face of the reptile that watched him with plier 
ing eyes. Then, after repeated sips, he would conde- 
scend to notice the crawler that had uncoiled by that 
time, and would finally hop aside just far enouxzh te 
avoid a dispute about bathing privileges, but still 
within easy reach of a strike. Nor had the restless- 
ress of rats anything to do with the dread of imme- 
diate danger. They were trying to gnaw out, but, in 
the intervals of such efforts, were apt to run straight 
into the pile of straw that formed the favorite rendez 
vous of the serpents. The snakes, indeed, were in no 
hurry to abuse that confidence. When they did ge* 
ready, they scorned hypnotic artifices. A gradual ele 
vation of the head, a noiseless approach with a short 
halt in reach of the bird that was picking crumbs in 
his feeding corner, then a slow contraction of coils, a 
snap-like dart, and a leisurely retreat, as from a 
task accomplished. The bird had taken wing, thor- 
oughly alarmed, now, and fluttered about the wire 
screen in the desperate hope of finding a loophole of 
escape. In less than thirty seconds the poison began 
to take effect. The bird clutched at the screen, with 
his head hanging further and further back, then re 
laxed his grip, dangled by one foot for a while, and 
came flopping down on the floor. It was not dead yet, 
but dazed, looking this way and that, and fluttering 
about in a strange aimless fashion, and more than 
once right toward the destroyer, who at last began te 
manifest an interest in its antics. Once or twice the 
serpent, coiled near the center of the floor, seemed 
strongly tempted to risk a conclusive spring. but drew 
back again, fully aware, perhaps, that a better chance 
would be only a question of a moment. 

The bird was still on the floor, staggering to and 
fro, when a sideward collapse marked the beginning 
of the end. Its foe watched it with lifted head 
The chance had come. No risk of a roughand-tumble 
fight now; the victim had ceased to flutter, and the 
old rattler quickly Gragged it off to the straw pile. A 
full hundred experiments repeated this same sequence 
of maneuvers in all essentials. 

The poison-fangs of a snake have no proper roots, 
but terminate in a virus-bag, and are attached to the 
jaw by means of ligatures that make them movable to 
the extent of erection and retraction This arrange 
ment makes it difficult, and rather superfluous, for the 


snake to secure his victim at the first spring The 
fangs are adapted only for a snap-bite, but their owner 
can afford to bide his time. The virus that has been 


known to overpower strong men in half an hour, 


lethargizes birds and smail mammals in half a minute 
Wherever! tricken, they are apt to l ht 
if not in direct reach of their assailant whose keen 

thboring 


eyes detect the slightest commotion in the nels 
weeds, but who would find it a very long time between 
meals if they had to rely on the hypnotic power of 
those eyes. 

© + @+ « 


Aluminium is increasingly used in machine con- 
struction, as in crank cases and bexes f motor 
cars, for paneling insides of underground railway cars 
for electric wire, and for new alloy plement and 
metal plating; and the aluminium ceil as a lightning 
arrester has proved to be a valuable addition to light 
ning-protecting devices. During recent years the price 


of tin has been very high, and since adequate new sup- 
plies of ore have not been discovered, substitutes for 
tin must be used in manufactures. Aluminium is re- 
garded as probably the most available substitute for 
tin in the great majority of uses to which that metal 
is put, owing to the diminution in’ the price of alumi 
nium, the practically limitless supply of the raw ma 
terial, and the favorable physical properties of the 
metal, As the production of aluminium is cheapened, 
so will the uses for it increase. The demand steadily 
keeps ahead of the supply. 








SYSTEM FOR THE FIXATION OF ATMOSPHERIC 
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the problem entered upon a new phase. The endeavo1 
made to unite directly the two elements 

oxygen and nitrogen—contained in the air by means 
of electrical discharges of various kinds. It was with 


this idea that there was established at Niagara Falls 


was now 
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They have succeeded in obtaining an industrial process 
that has given excellent results in fixing atmospheric 
nitrogen through the agency of electrical discharges, 
A factory is now being constructed for production on 
a large scale. We do not yet know the economic 

results of this process, which, 

theoretically at least, is excel. 














lent, but the proposed commer. 
cia. oduction on a large scale 
would seem to indicate that 
the promoters of the process 
have confidence in its practical 
success. 

In Italy a large factory, the 
first in the world, has been 
recently for the 
production on a large scale of 


established 


nitrogenized products obtained 
by the fixation of atmospherie 
nitrogen. It makes use of a 
new process discovered by Prof. 
Frank, of Charlottenburg, and 
Dr. Caro, The factory is situ- 
ated at Piano d’Orte, in the 
province of Chieti. It employs 
hydro-electric power of 15,000 
drawn from the 
Pescara River, and it is esti- 
mated that in time it will have 
a daily output of over 13,000 


horse-power, 











A NEW 
NITROGEN 
nY F SAVORGNAN DI BRAZZA 
itrogen 1 the most important element entering into 
the nourishment and development of plant life. It is 
absorbed from the air by ele 
trical discharges in the atmos 
phere, by the slow evaporation 
of water ind in other way 
Af he Lime time nitrogen 
pl far the most active 
pa in all fertilizers, whether 
or a i | origin (in the shape 
‘ immoniacal products) or of 
nine i origin in which nl 
{ D i} 
rm of nitrogenized pro- 
du riculture is ever in 
it rhi erve a “a 
proot that the time is not fat! 
distant when the production of 
hese will be entirely insuffi 
cient The mines of nitrates 
n Peru and Chili will become 
exhausted t a matter ol 
ourse ind all attempts to dis 
cover new mines to replace 
hese ittempt made in all 
eountric have thus far given 
negative results only. Thi 
re has caused apprehen 
ion nd presents a very seri 


Growth in Two Months of Simple Cultivation of a Plant Fertilized with Calcium Cyanamide. 


pounds of the new product, 
which its inventors have called 
calcium cyanamide. 





us problem for an epoch that 


is by no means far removed 
rhe endeavor has therefor 
i made to discover an in 
dustrial proce capable of sup 
plying an unlimited quantity) 
I nitrogenized products at 
reasonable expense The mind 


recurs to the 


immediately 


nitrogen in the atmosphere 


which ts practically inexhausti 
bi And, indeed, the fixation 
of atmospheric nitrogen is 
without doubt the most diffi 


cult problem that has present 
ed itself to chemists and scien 


The dif 


tists in recent years 


ficulties to be overcome are in 
deed enormous for on ac 
coun au it chemical proper 


difficult to fix 


nitrogen in the shape of a use- 


ties it i8 most 
ful compound Two processes 
oniy have been found practtca 
ble industrially, and promise 
excellent results The 
fret makes use of the electric 


second is the fixa 





nitrogen upon carbides 


a ee ee ee 


The process is based upon 
the property of calcium carbide 


to fix nitrogen at high tempera- 
3” tures. The inventors drew 
i their inspiration from the ex- 
St jel periments of Bunsen and Play- 
uP fair, who obtained cyanides by 
passing nitrogen over a _ hot 
mass of carbon and alkalis, 


Drs. Frank and Caro suspected 
that the production of cyanides 
and nitrogenized products by 
this process were, perhaps, pre- 
ceded by the formation of 
carbides. Experiments proved 
their conjectures to be true. 
Dr. Frank now endeavored to 
make use of barium 
mingled with alkalis. 
mitted the product, when heat- 
ed, to a current of nitrogen, 
and at once obtained alkaline 
cyanides. Barium carbide, how- 
ever, has one great drawback— 
it is entirely too costly to per- 
mit of its use in an industrial 
process. Calcium carbide, on 
the contrary, can be produced 


carbide 
He sub- 








heated to a very high tempera 





economically, and in_ great 


ture The Apparatus for the Production of Liquid Air and for the Fractional Distillation Necessary quantities. The substitution of 

As early as 1785, Riesley had ‘ to Separate the Nitrogen and the Oxygen. this material for barium car- 
discovered that, in the pres . bide constitutes, therefore, a 
nee of an electric spark, atmospheric nitrogen unites the Atmospheric Products Company, a company that noteworthy step in advance. It was then learned 


with oxygen to produce nitric acid, and that the air 


always contains traces of this acid after a violent 
storm in 1869 Berthelot announced that a mixture 
and nitrogen, when submitted to the 
gave origin to cyanhydric acid 


electricity 


of acetyiene gas 


electric spark Just as 


soon as began to be produced at low cost, 


utilized the patents of C. S. Bradley and S. Ross Love- 
joy covering a process in which air that had been 
cooled and dried was submitted to an incessant rain 
of minute electric sparks. 

Lately two Norwegians, Birkeland and Hyde, have 
Siemens & Halske. 


continued the investigations of 


that calcium carbide, when raised to a temperature of 
1,000 deg. C., fixes nitrogen directly, without the inter- 
vention of alkalis. The result is calcium cyanamide, 
CaCN,. It was further proved that all the nitrogen in 
this new product, when united with water under high 


pressure, changes into ammonia, CaCN, + H,O0— 
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ihe New Italian Plant for the Fixation of Atmospheric Nitrogen at Piano d’Orte. 
A NEW SYSTEM FOR THE FIXATION OF ATMOSPHERIC NITROGEN, 


The Apparatus for Pulverizing the Calcium Carbide, 
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Cac 2NH This was the long-sought-for solution 
of th oduction of ammonia and ammoniacal salts by 
means of atmospheric nitrogen. 

This production suggested the thought that calcium 


cyanamide might, under certain conditions, be used as 
a fertilizer, and might furthermore be directly applied 
to the nourishment of plants. Numerous experiments 
made in different countries gave favorable results, 
and it would seem, therefore, that the solution of the 
problem of the fixation of nitrogen for the production 
of useful compounds had at last been found. 

It remained, however, to make this process economic, 
practical, and industrial. The necessary materials— 
calcium, carbon, and atmospheric nitrogen—were to be 
had everywhere, but the production of pure nitrogen 
in great quantities presented new difficulties. To ob- 
tain it directly from the atmosphere, it was necessary 
io separate it from the oxygen with which it is com- 
bined. The first attempt consisted in passing a cur- 
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that has been separated from liquefied air by the frac- 
tional distillation mentioned above. After a couple 
of hours, the carbide is transformed into calcium 
cyanamide ready for use. 

Calcium cyanamide as obtained from the retort has 
the appearance of a very dark mass, composed of ex- 
tremely fine crystals and of free carbon. Furthermore, 
it always contains a small quantity of calcium carbide 
that has not become transformed. Therefore, after 
grinding the product very finely, it is necessary to 
expose it for some days to the air, in order that the 
small quantity of water vapor in the air may remove 
the portion of calcium carbide still remaining. 

Calcium cyanamide, the Kalkstickstoff of the Ger- 
mans, contains from 14 to 24 per cent of nitrogen, 40 
to 42 per cent of calcium, and 17 to 18 per cent of 
carbon. If calcium cyanamide be again placed in a 
retort, it changes to a cyanide. 

In the results when applied to agriculture, the new 


257 


ing out for a ship, and were finally picked up by a 
German boat and ianded at Dover 

a SERN eS Se ae » 

WHY THE QUEBEC BRIDGE FAILED. 

The Quebec Bridge fell because of the buckling of 
the bottom chords, and the bottom chords buckled be- 
cause the four ribs or webs of which each was built 
up were not sufficiently braced together te enable them 
to act as a whole. 

In a previous issue we stated that the first failure 
occurred in the left-hand bottom chord of the anchor 
arm in the second panel out from the main pier. Sub- 
sequent detailed examinations of the wreck show that, 
simultaneously with the failure of the left-hand chord, 
the corresponding right-hand chord collapsed in a sim 
ilar manner, being buckled into the form of the letter 
5. Furthermore, the later investigation have re 
vealed the fact that the whole of the botten hord 
members had shown signs of weakness which wer 











PERSPECTIVE VIEW OF BOTTOM CHORD SECTION OF CROSS-SECTION / GROBS-SECTION a 
QUEBEC BRIDGE, THAT FALED 5 7 aciTem cnone OF M0770" CHORE | 
Sibir eibeiivcun igen Sa ee ee WELLGATE BRIDGE FORTH BRIDGE 








The vertical post, which is shown in the act of breaking down under the load of the cruiser “ Brooklyn,” is drawn to scale and represents the lower chord member of the Quebec bridge which failed by buckling through the 


rupture of the latticing. 


Theoretically this member should bave carried 11,820 tons; actually it failed under 8,000 tonsa, 


GRAPHIC REPRESENTATION OF THE ENORMOUS LOAD WHICH THE COLLAPSED QUEBEC BRIDGE BOTTOM CHORD WAS SUPPOSED TO CARRY WITH A MARGIN OF SAFETY. 


rent of air over copper “filings very highly heated. The 
oxygen united with the copper, forming an oxide, and 
the nitrogen remained pure. But a process of: this 
character was still too costly. It was therefore aban- 
doned, and was replaced by a duly modified form of 
the Linde method. In this, the separation of the two 
gases is obtained by means of the liquefaction of air 
and fractional distillation, the boiling points of liquid 
nitrogen and of liquid oxygen being different This 
constituted an economic process that could be very 
easily employed on a large scale. 

For reasons of economy, and owing to the immense 
power at the disposal of the plant at Piano d’Orte, the 
calcium carbide is here produced on the spot by means 
of a complete equipment of electric furnaces. The 
en ground to a very fine powder by special 
ind is placed in special iron retorts. It is 
then heated until it fuses at a temperature of from 
500 to 1,000 deg. C. At the same time, very powerful 
pumps blow over it a continuous current of nitrogen 


carbide j; 
machinery 


product has proved itself equal, if not superior, to 
various other mineral fertilizers, among others the 
nitrates of Chili. This process demands, however, very 
great electric power, and its application will prove 
useful only where great electric power can be provided 
at a small expense. 





——— o+o+-o_—___ — 
The dangers of European ballooning were empha- 
sized during a long-distance race from Paris on Sep- 
tember 29, for the grand prize of the Aero Club. Rain 
or fog circied the aeronauts throughout the race, and 
a southerly wind drifted them seaward. M. De Lobel, 
one of the competitors, finding the sea ahead, deter- 
mined with his two companions to risk reaching Eng 
land; but a change in the wind carried them back 
over the North Sea, which they struck twenty-five 
miles from Ostend. They were thrown into the water, 
but grasped the cordage and regained the balloon. 
De Lobel tied himself to the car and his companions 
to the rigging. They passed several hours thus, look- 


sufficiently disconcerting to cause comment and con 
siderable anxiety among the workmen on the bridge 
Of this there seems now to | loubt whatever. HWyvi 
dently, at the time of the disaster, the various struis, 


posts, and chords throughant the whole bridge, but 
particularly the chords, weressuffering from over 
strain and were trembling on the verge of lapse 
it was merely some local action that caused the break 


to happen just where it did Probably there were a 


score of other compressive members which might have 
failed as readily as this one 
At the same time, we are confronted with the si 


nificant fact that, regarding the tension members, that 
is the eye-bars, there had never been any anxict 
whatever on the part of the erecting gangs; everybody 
connected with the bridge, from riveters up to chief 
engineer, being perfectly satisfied that these members 
were standing well up to their worl Furthermor 

the tension members passed through the terrific ordeal 


of the final collapse of the bridge with a really mar 
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nity from fracture. only oné ingle bar 
dred in the ired 
at I rac nee! 
} i , le a care 
ha ! that 
} desl 
1 | icularl 
n we el ly concur 
vt ow 
a idea of th enor 
I eT ‘ I i cal ile el 
Q c Bridge ibjected Phe 
! i ipp l oO have a 
' j 0 i it could be 
his enormou imount 
whatever of deflection or buckling 
| t t what thi mean our artist 
inving drawing showing this 
} nd -measuring feet 7 
! he I section tood on end on a 
ind carrying the United States 
Brook n whose weight is 9,215 
tl calculations of the engi 
Id 1 ym! ‘ capable of 
! *Brookl without failure 
e possible to add as an additional load 
Marblehead of 2.100 ton weight 
f ¢ he columr would begin to show ign of dis 
} load of « 11,000 ton representing 
! asthe I ( he material, or the point 
el wo 1 begin to yield without re 
‘ presen the maximum 
! ‘ mated could come upon 
the t of the bridge itself 
mad, that is train eéhicles 
he load due to a hea wind 
\ we ¢ n but expre our 
bet hould have been made so 
j } nt of the maximum live load and 
he uxit ! wind re ure occurring at the same 
im i ould be strained almost to the 
ela uttit matter down to a fine 
1 , ‘ We understand that those 
ho ‘ ‘ r the design claim that the prob 
inction of a maximum live load and 
i rl " considered to be so re 
ble in the computation They 
! ! oO that this contingency was pre 
‘ ld be possible in the event of a 
he » prevent more than a limited 
ff the bridge This was certainly a 
mo ( esumption; for it is always possible 
! led bridge may without warning be 
biectes i gale of wind or even a tornado 
7 t tter of fact, this compression mem 
! : load of about 8.000 tons. or less 
I ca ited load which was upon the 
| ! oin when the bridge went 
! Hi hen that failure should have 
1 wa strained to onl about 
1 strength? An examinatior 
mber, as here iven, and of 
i Ided, affords conclusive 
because the latticing which 
par in true line was utterly 
do s0 
| Cor ed of four deep parallel webs, or 
n depth, each built up of four 
{ f ( e riveted together, and having 
I ‘ ibout inches Now the 
\ ind that these four plates, 57 
d 4 feet 6% inches in width, if stood 
ich other. would be capable 
' mall load before they began 
lo render them capable of 
load yould hnve to be braced firmly 
te ha iew to keeping them in true line 
| ‘ ) lustrated in a homely way by 
cal ind leaning upon it 
| , “ " ] ! would begin to 
hel idd noin 
4 i r W r} before deflect 
orted at three point i greater! 
1 y i so o1 ‘ vy the method adopted for 
\ of ti ribs of the Quebec Bridge 
et une was to tie them 
toxe t ed th a latticing of diagonal 
, t inches by 3° inches and 
1 transverse struts consisting 
by 3 inches by ™ inch in thick 
or trussing as it might be called 
of the webs by 7 rivets, there 
oint of contact Theoretii 
have been sufficient to hold 
to hold them exactly 
linal axis of the chord mem 
vere absolutely true 
7 O I t wa applied con- 
ibsolute 1 ii with the 
l no itticing, As 
not even the most careful manufac 
re such mathematical exactne rhe 
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the columns as a whole, are 
line Moreover, be 


cause of slight and unavoidable inaccuracies in manu 


individual plates, and 


certain to be somewhat out of 


load night be somewhat eccen 
it might bear more heavily on 
than the other. This might 
be further aggravated by the fact that 


fill the rivet holes, allow- 


facture the 
rically 


one edge of the 


applied 
that is to say 

column 
the rivets of 
the latticing did not entirely 
ht deflection of the whole column, until the 
Then there 
latticing apart, either 


ing a slig 
angles of the latticing were under stress 


would be a tendency to tear the 


by the rupture of the lattice angles, or, what is more 
likely, by the shearing off of the rivets Undoubt 
edly this is what occurred in this member. In fact, 
two or three days before the disaster, the inspector 
had observed that the webs had actually sprung out 
of line from an inch and a half to two inches, and 
before the warning had been heeded and load taken 


the latticing tore asunder, and the thin 
buckled like the walking 
referred to, into the S form 
beneath the pile of wreckage. 

was the lattice rein 
had to do; 
which 


off the bridge 
and now unbraced web plates 
cane above and twisted 
in which they now lie 
I belief that not 


forcement 


only 


is our 
absurdly light for the work it 


but that the outside dimensions of this member, 


measured only 4% feet by 5% feet, were altogether too 
slight for the chords of a bridge of this enormous size 
a comparison with the 
engraving, of the bottom 
chords of two other notable bridges, one the 1,000-foot 


built at Hell Gate across 


This criticism is borne out by 
sections, shown in our 


teel, arch bridge about to be 





the Bast River, and the other the celebrated Forth 
Bridge, whose cantilevers have a span a little less 
than that of the Quebec Bridge. In the case of the 
Hell Gate Bridge the bottom chord measures 7 feet 


by & feet 6 inches; and, although the total combined 
dead, live, temperature, and wind loads have a total 
of only 8,420 tons, the total area of metal at any 


point of section is 811 square inches, as against 735 
square inches in the Quebec Bridge, whose total load 

we have seen, is estimated at 11,320 tons. More 
over, the metal of the Hell Gate chords is distributed 
around the circumference, instead of across the whole 


light angie latticing it 


solid 


member; and in place of 
is stiffened 


has three 


plates, and 
stiffening 
points of its 


cover 
with 


throughout with 


one-half inch diaphragms, 


extending across it at three 


Forth 


angles 
length The 
stiffer 


12 feet in diameter 


Bridge bottom chord is an even 
than this It 
built up of ten 12-inch longitudinal 
I-beams shell 1% 


ness, with circular stiffening webs worked in at 8-foot 


construction consists of a tube 


inches in thick- 


riveted to an outer 


intervals throughdéut the whole length of the tube. 
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THE GAMMETER ORTHOPTER—A BEATING-WING 
FLYING MACHINE. 


BY H. ¢ GAMMETER. 
The accompanying illustrations depict a beating 
wing flying machine of my invention, the principal 


Width, 30 feet 
including the rudder, 12 feet; 


dimensions of which are the following 


from tip to tip; length 
48 square feet; 
total 
including 


including the rudder 
feet: 


area of the body 


area, 202 


irea of the wings o4 square 


quare feet; weight, 290 pounds fuel and 


yroscope; weight with operator and fuel, 440 pounds; 


engine rated at 7 horse-power; weight of engine with 


clutch, 70 pound speed of engine, 1,200 revolutions 


per minute; speed of wings, 75 vibrations per minute 
As yet no outdoor tests have been made with this 
machine, for the that I 


tinue my experiments at the time that I most desired 


reason was unable toe con 


to do so, and that it would have proven embarrassing 
must, of 
free flight 


them, once begun Moreover, they 


to drop 


necessity, become public in any attempt at 


Thus, | may mention that my indoor tests were very 
encouraging indeed, and prove that I have ample 
power to lift the machine entirely from the floor the 


instant the clutch is released. Owing to the confined 
area in the room in which I conducted the experiments 
I was not always successful in causing the machine to 
rise When suspended, the orthopter indicated a for- 
pounds. These figures 


the circulation of 


ward pull of approximately 24 


ire, of course, indefinite, because 


air within a confined space prevents any accurate 
measurement Lack of experience in steaming and 
bending bamboos for the wings has left the material 
oft and weak Hence, the necessity of piano wire 
SsLaVsS 


The Editor of the Screnrinic AMERICAN has ex- 
pressed a doubt as to my ability to rise with a seven 
This justifiable if the 


develop more than one-half its rated 


horse-power engine doubt is 


nzine does not 


horse-power, which is frequently the case. But with 
even actual horse-power, I fail to see why I should 
not succeed on a principle which is faithfully copied 


from nature While I cannot hope to work as accu- 
rately as nature, vet with a seven horse-power motor 
I should } at least four times as much power as 


to do the same thing, after deducting 
intended to 


nature employs 
fifty per 
experiment 
rubber floats, 


friction Because I 
over water, I use inflated canvas-covered 


which appear in the illustration. But 


cent for 
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owing to the lateness of the season and the bad 
weather of autumn, J will substitute wheels and run 
on land. 

For several years past I have made a very carefy] 
study of the principles of aerial navigation, and have 
closely followed the experiments of Langley, Maxim, 
Manly, and others, besides devoting most of the past 
winter in Florida to observations of birds in flight. | 
teaches 
us how perfect flight may be obtained, it is advisable 


have come to the conclusion that as nature 
to copy her as freely as possible, at least for a begin- 
and then to modify our designs to suit the con. 
The lifting power 
of movable wings always impressed me very forcibly, 

In.my first experiments I will depend entirely upon 
wings for lifting and propulsion It is evident from 
the accompanying illustrations that the anterior edges 


ning, 


ditions of artificiality. enormous 


of the wings of my machines are rigid, while the pos- 
terior edges are flexible, so that the wings may act 
as propellers, both on the up and down strokes. In 
form the wings are a close copy of a bird’s, except 
that the outer three-fifths are valvular, so as greatly 
the upstroke. Owing to 
the angle taken when the wings are open, they assist 


to reduce the resistance on 

considerably in propulsion. 
The feature in which my work has been exceedingly 

successful is the transmission of the power from the 


motor to the propelling mechanism. This transmission 


is not only exceedingly light and strong, but very 
simple and efficient. It consists of a light 20-inch 
gear of manganese bronze (preferably steel) contain- 


race cut into the face, leaving teeth upon 


This gear in turn revolves within a rigid 


ing a ball 
both sides. 
the machine, and contains 
The ring at the 
bottom contains the bearing for the pinion (16 to 1) 


ring heid in the frame of 
a corresponding groove for the balls. 
from the internal cone clutch, controlled by means of 
a lever adjacent to the steering wheel 

Rods leading to the with the gear 
from opposite sides, and clear the horizontal supports 


wings connect 
of the wings. 

The wings are hinged at two points to the tubular 
frame, 30 inches apart. Two diagonals meet the braces 
on the bamboo, and converge at a point in line with 
the connecting rods. seen that the 
thrust of one wing is virtually in line with the other, 
which permits both a light and strong construction. 


Thus, it will be 


It is in this respect that Blériot and others have 
failed in their attempts at constructing a _beating- 
wing machine, Only one rudder will at present be 


This is balanced horizontally, andis controlled 
by means of a cable leading to the steering wheel. The 
wheel also contains a spark advance and throttle lever, 


use d 


as in an automobile. 
The body of the machine is made of steel 


i6 to 


tubing 
22 gage, while the wings are of common bamboo 
covered with Japanese silk. 

in importance of all the features of a fly- 
This impor- 
problem, without the complete mastery of which 
has offered great 
attempts thus far when 
Langley, it was only 


Foremost 
ing machine is the question of stability. 
tant 
aerial navigation can never succeed 
difficulties in all 
success was finally 


made; and 
achieved by 
after many discouraging attempts 
means of 


In my machine stability is obtained by 


a low center of gravity, by requiring the operator to 
shift 
chine as small as possible, to eliminate danger from 


his weight and by keeping the area of the ma 


wind gusts. 

More important than either of these, perhaps, is the 
placing of an inclosed horizontal flywheel in the center 
of the plane. It is almost incredible what resistance 
1,500 R. P. M. offers to any sudden 
After a very careful study of the 
Provi- 


this wheel at 
change in direction 
true gyroscope, I abandoned it as too complex. 
sion is also made for a propeller, but merely to test 
the efficiency, as I do not believe I shall use it, unless 
it is deemed desirable to do so after being thoroughly 
launched in the air, in which event the wings may be 
I hope to compete 
with this ma 


held rigid and the propeller fised 
for the Screntiric AMERICAN trophy 
chine. 
—-—- + Ore — 
Pennsylvania Railroad Prizes to Employees. 
During this month the Pennsylvania Railroad will 
distribute $5,400 in whose tracks 
have been kept in the safest and most perfect condi- 
tion in the last The main track will first be 
engineers of the Maintenance of Way De 


prizes to the men 


year. 
judged by 


partment and the Division Superintendents, to be 
followed two weeks later by the General Managers 
annual inspection. On this trip he will be accom 


panied by a party of about 200, traveling in the com 
General Super 
intendents, Division Superintendents, assistant engi- 


pany’s special track observation cars. 


neers, supervisors, and their assistants will compose 
the party. 

There are to be one $1,200 prize, four $800 prizes, 
and one prize of $1,000. The $1,200 premium for the 
best line maintained throughout the entire year; the 
$1,000 premium for the supervisor’s division showing 
the greatest improvement in the year. 
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Correspondence, 
Brooklyn Bridge Moving Platform, 
To the Editor of the Screntiric AMERICAN: 
My attention has been called to the article pub- 
lished in the Screntiric AMERICAN last Saturday in 


reference to the proposition to place a moving plat- 
form on the Brooklyn Bridge. 

This plan was indorsed by the Prospect Heights 
Citizens’ Association of Brooklyn last winter, after the 
most careful consideration, as the best means of solv- 


ing the bridge problem. 

Your reference to the prevention of through traffic 
leads me to call your attention to the fact that the 
moving platform is the only system of transportation 
that it is possible to carry across and down town. 

We believe the moving platform should be installed 
at once on the bridge; and extended at the earliest 
possible moment by a subway loop across town and 
down town, and thereby enable a great majority of 
passengers over the Brooklyn Bridge to board the plat- 
form without the necessity of walking to the bridge 
terminal. 

The streets and sidewalks of lower Manhattan are 
overcrowded now; and our public officials should adopt 
a policy that would result in the distribution of traffic, 
rather than a policy that would increase the conges- 
tion and concentration, as would be the case if any 
terminal plan or bridge loop plan were adopted. 

Jupson G. WALL, 

President Prospect Heights Citizens’ Association. 

srooklyn, New York, September 24, 1907. 
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Telephone vs, Telegraph Train Orders, 
To the Editor of the Screntiric AMERICAN: 

Referring to the inclosed letter, headed “The Evils 
of Train Telephone Orders,” signed by F. H. Sidney, 
Signal Department B. & M. Terminal Division, and 
appearing in your issue of September 14, we desire to 
take issue with Mr. Sidney on the statements in his 
letter. We think we can give very much better rea- 
sons for our statement that the telephone is not only as 
good but better and safer for train dispatching than 
the telegraph than Mr. Sidney has for his statement 
that the telegraph is the only safe method 

Mr. Sidney, on the basis of one accident, jumps at 
a conclusion which is unwarranted The inelosed 
statement of the cause of the disastrous wreck on Mr 
Sidney’s own road, which occurred at Canaan, N. H., 
on September 15, is but too sad a proof that orders 
over the telegraph may be misinterpreted with the 
most disastrous results. This in itself answers Mr. 
Sidney’s letter fully, and fully proves the weakness of 
his position and of his reasoning as stated in his 
letter of September 

Furthermore, we have this advantage over him as 
between the wreck at Mattoon, Ill., and that on his 
own road. The electric road at Mattoon, Ill., was not 
regularly dispatching its trains by telephone or any 
other means, was without a regular train dispatcher, 
was without any standard of rules or discipline for 
handling trains by the dispatching method. This road 
was without system: and the fact that an accident 
occurred because of a misunderstood telephone mes- 
sage in no way condemns the use of the telephone, but 
condemns any unsystematic and haphazard method of 
operation. such as seemed to be employed. The acct 
dent on the Boston & Maine occurred on an old steam 
road that has been using the dispatching system for 
years, and has standard rules and regulations for this 
system Furthermore, the accident happened be- 
tween two well-trained and competent telegraphers, 
who had been in the service of the road for years. 

We are not content, however, with answering him in 
kind We go further, and dare to make the statement 
that the telephone, when properly used in connection 
with a reliable dispatcher’s signal, may be made a 
safer and altogether better means of dispatching trains 
than the telegraph 

In the first place in using the telephone the con- 
ductor should go to the telephone, receive the order 
from the dispatcher, write down what he hears on an 
automatic triplicator, and repeat back to the dispatcher 
what he has written: the dispatcher then giving him 
an O. K , conductor signs his name and goes on car or 
train, then the engineer or motorman goes immedi- 
ately to the telephone, and reads what the conductor 
has writien back to the dispatcher. Again, upon re- 
ceiving a “complete” from the dispatcher he signs the 
order, takes the original for himself, hands the dupli- 
cate to the conductor, and leaves the triplicate copy 
locked up in the machine for the management It is 
obvious that this method prevents possibility of mis- 
takes due to the unaccountable mental lapses of hu- 
manity, mistakes such as a transposition of figures and 
so forth, because one man is reading what another 
man has written, and you thus have a check on all 
orders 

When so used we repeat again that the telephone, 
in connection with a reliable dispatcher’s signal, such 
as there is now on the market, is a better and safer 
means of handling traffic than the telegraph, 
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When the dispatcher is speaking direct to the train 
crew, as he is with the telephone, he is communicat- 
ing direct with the men whose lives may depend on 
the proper understanding and execution of the order, 
whereas with the telegraph the dispatcher is giving 
the order to a third person. 

Again, a mistake is much less apt to be made if you 
give an order to a person direct, as you do with the 
telephone, instead of giving it through a third person 
to be repeated by him to someone else who is to exe- 
cute the order, as is done with the telegraph. It is 
well known that the greater the number of hands 
through which an order has to be passed, the more 
liable the order is to be misinterpreted or misunder- 
stood. 

Finally, the telegraph is a more or less slow and 
cumbersome means of transmitting a message, and 
orders must be reduced to the least possible words. 
Very often, however, the addition of a single word 
may enable the person receiving the order to better 
understand it. This additional word can be given over 
the telephone without causing any delay. 

It is frequently claimed that the telephone, because 
it transmits sounds, is liable to errors and misunder- 
standings; that a word or a number spoken over the 
telephone may be misinterpreted or misunderstood 
This is perfectly true, but does not exactly the same 
The tele 
graph transmits its message by means of a series of 


argument apply to the telegraph as well? 


sounds, which are just as capable of being misunder- 
stood or misinterpreted as sounds over the telephone 
Indeed, the sounds over the telegraph are so short and 
follow each other so closely, that they require an ex- 
tremely well-trained and expert operator, with his 
mental faculties exceptionally clear and active to 
understand them at all. Therefore, we repeat again 
that in connection with a reliable semaphore signal, 
under control of the dispatcher, the telephone is a bet- 
ter, safer, and quicker means of communication than 
the telegraph. 

Trains must be handled by train orders and dis- 
patchers, no matter how many safeguards, such as 
automatic blocks and other devices, are installed; but 
the telegraph is by no means the only or even the 
best means of communication for this purpose 

BLAKE SIGNAL AND MANUFACTURING COMPANY, 
E. J. Burke, President. 
Boston, Mass., September 24, 1907 





A STRONG HOME-MADE TURNBUCKLE 
BY L. W. M’CAUGHREY. 
Requiring some small turnbuckles which would 
stand a sudden strain, I hunted through the hardware 
stores of New York without success. I could obtain 
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A STRONG HOME-MADE TURNBUCKLE, 


none small enough, having the left and right hand 
bolts cast in one piece to the rings at their ends. I 
iried the buckle with bolts made of wire threaded at 
one end and bent into a ring at the other, but the 
moment a load was applied the ring opened. Next I 
tried those with a swivel at one end, but in every case 
the riveted neck of the swivel pulled out 

I then determined to make my own, but found that 
small left-hand taps and dies were only to be obtained, 
and not promptly, from the factory 

All told, I required a dozen turnbuckles. So I 
bought two feet of *%-inch Shelby steel tubing, No. 
13 gage, and one foot ™%-inch No. 11 gage. Also one 
dozen %-inch bolts and nuts, and one dozen \4-inch 
nails with heads ™ inch thick The material cost 
seventy-five cents 

I cut the material into required iengths and counter 
bored B with a *%-inch drill to slip over the end of A, 
The head of the nail C was filed to fit the counterbore, 
and after inserting it in B, its end was flattened and 
B was then riveted to A at 
D, using a 5 The other end of A 
was tapped for the right-hand bolt 7, the end of which 
was flattened and drilled like the nail C A 5/32- 
inch hole EF was drilled for a pin or nail for tighten- 


a hole drilled as shown 





to 


inch wire nail 





ing the buckle 

The whole twelve were made, entirely by hand, in 

nine hours, or forty-five minutes each. 
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The aeronautical contest at St. Louis on October 21 
will be. given fine weather, an assured success. As 
now arranged only nine balloons will take part in the 
international race—three from America, three from 
Germany. two from France and one from England 
Other countries were barred because they failed to 
comply with technical requirements of the Inter 
national Aeronautic Federation. Two of the German 
competitors arrived on October 1, and expressed an 
opinion that St. Louis was an ideal spot for the com 
mencement of a long distance race. In Europe there 
is always the chance of drifting to sea—about the 
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only danger which aeronauts really fear, and the sea 
is far from St. Louis. With a southerly wind the great 
lakes may be reached or crossed, but there is Httle 
fear of disaster there, for the lakes are crowded with 
shipping and everyone will be on the lockout for the 
balloons. A number of members of the Aero Club of 
America will leave New York for St. Louis. on the 
Pennsylvania Railroad, on October 17 The St. Louis 
headquarters of the club will be the Jefferson Hotel, 

——_——__ —_»+@-< 
Official Meteorological Summary, New Work, N. ¥., 
September, 1807. 
pressure: Highest, 30.41; 
29.55; mean, 30.01. Temperature: Highest, 85; date, 
21st; lowest, 46; date, 26th: mean of warmest day 


Atmospheric lowest, 


76; date, 17th and 2ist; coolest day, 52: date, 26th 
mean of maximum for the month, 74 

mum, 61.3; absolute mean, 67 rn 

compared with the mean of 237 year 1.4 Warmest 
mean temperature of September, 72, in 1881 Coldest 
mean, 61, in 1871 Absolute maximum and minimum 
for this month for 37 years, 100 and 40. Average daily 
deficiency since January 1, 11 Precipitation: 8.00; 
greatest in 24 hours, 2.68; date, 28th and 29th: aver- 
age of this month for 37 years, 3.69 Excess, 4.31 


Accumulated deficiency since January 1 1.48 
Greatest September precipitation, 14.51, In 1882; least, 
0.15, in 1884, Wind: 


m «4 


total movement, 7,632 miles; average hourly velocity 


Prevailing direction, south: 


10.6 miles;. maximum velocity, 43 miles per bour 
Weather: Clear days, 7; partly cloudy, 6: cloudy, 17: 
on which 0.01 inch or more of precipitation occurred 
13. Thunderstorms: 3d, 4th, 11th, 21st, 22d, 23d. 24th. 
- -—_—_—~> +0 + »___— 
Naval Wircless Telephony, 

The Navy Department is supplementing wire! 
telegraphy on warships with wireless telephons tf 
hoped that all the battleships which are to start io 
December for the Pacific will be equipped. Telephones 
have been installed on the “Connecticut” and “Vir 
ginia,” and communications have passed between them 
at a distance of twenty-two miles. Ships which were 


a 





equipped with wireless telegraphy but not wirele: 
telephony could distinctly hear through an ordinary 
telephone receiver what was said in the transmitter 
aboard another ship. Mr. De Forest, who is overseeing 
the installation, when on the “Connecticut” talked into 
the transmitter of the wireless telephone, and the 
INinots 


operators on the “Kentucky” and itthough 


those ships were not equipped with wireless tele 


phones, attached telephone receivers to the wireless 
telegraph instrument and heard distinctly conversa 
tional tones of Mr. De Forest. The “Kentucky” and 


“Tllinois” were eleven miles from the “Connectleut 
— — +--+ > 

The Current Supplement. 
In the current Surrptement, No, 1658, Dr. W. Mich 


aelis presents his views on the merits and limitations 





of cement and concrete and on the cause of failure in 
concrete construction, He suggests means for the pre 
vention of such failure. He discusses his subject as a 
consulting engineer who is familiar with both the 
details of the manufacture of cement and its chemical 
and physical properties, and with the use of cement as 
a building material The second installment of Prof 
A. E. Watson's treatise on Elementary Electrical Engi 
neering is published It deals with the dynamo. 
William O. Eddy and Melville Eastham plendid 
paper on the design of induction coils is conciuded 
During recent years parts of north Africa bordering 
on the Mediterranean have proved a rich mine for 
archeologists. The ruined wealthy citi« which are 
the only evidence of ancient Roman occupation are 


very fully described by the.Paris correspondent of the 


Screntiric AMERICAN, With the aid of copious Iiustra 
tions. Under the title of “Vital Rhythm.” D A Drez 
wina dilate on tl importance of |} ' +1 
phenomena and vital periodicity in ] 1 animais 
J. F. Lanneau contributes an eloquent article on the 
measureless remoteness of the stars. The reconstruc 


tion of a steel bridge for the Strabane and Leterkenny 
Railroad over the River Foyle, Ireland, is an interest- 
ing departure from the general procedure in connec 
tion with the building of piers. This departure is ex 
cellently described by the English correspondent of the 
Screntivric AMERICAN in an article entitled “The Appil 
cation of FerroConcrete for Bridge Foundation Cais 








sons.” The Barbazat gas turbine and centrifuga! air 
compressor is described by the Paris cor nt of 
the Screnrivic AMERICA Entirely new principles are 
involved in the construction of both machin ae | 
Morrison’s paper on the development of armored w 


vessels passes to a seventh installment, in which the 
Confederate armorclads and the Union attempts at 
armor plating vessels are considered 
--eore 

The night illumination of Niagara Falis, which was 
first done on September 2, has proved & creat spectac 
ular success. Thirty-one searchlights were nsed, and 
25,000 spectators witnessed the first illumination In 
a later issue we shall give particulars of the installa- 
tion, and illustrations of the effect produced, 
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WAR CARS, ANCIENT AND MODERN. 
BY LIEUT,-COL, C. FIELD 


Wheeled vehicles have been applied to purposes of 


warfare ever since the Egyptians invented the war 
chariot 4,000 years ago After a comparatively hort 
interregnum of 200 or JOO i the ire again com 
ing to the front, than evolution of the inter 











_ - 
A Medieval Conception of a Persian Chariot. 

















An Egyptian Wat Chariot. 


nal-combustion motor It is not proposed to go into 


the question of wheeled transport, whether for stores 


or men, but so far as the limits of a short article will 


allow, to glance at the various vehicles which have 
been from time to time designed to take an actual 
part in the fighting itself. We must eliminate the 


ordinary field gun, which may be regarded merely as 


a weapon provided with wheels which enable it to be 
ammunition 


limber or a small 


vehicles intended for 


hooked on behind a 
classified with 


Bible is full of allusions to war 


cart, and may be 


transport The Holy 
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may refer to the 600 belonging to 
which perished in the Red Sea; to that of 
furious driving caused his identity to be 


chariots We 
Pharaoh 
Jehu 
recognized afar off, and to the 30,000 chariots which 
brought to the battle of Michmash 
war cars were drawn by a pair of 


whose 


the Philistines 
chariots or 
harnessed on either side of a pole and were, 


T hese 


horses 


as a rule, only big enough to carry one warrior and 
his driver. The earlier ones were possibly square, but 
the later ones were horseshoe-shaped and remarkably 


be seen in the 
was found in 


well finished. A perfect specimen may 


Archeological Museum of Florence. It 
1 tomb at Thebes and is considered to date from 1400 
motor cars, the bottoms of 


low, so that the occupants 


B. C. Like our modern 


these chariots were very 
Eastern nations, notably 
In fact, Ninus, 


some 


could easily jump in or out 
the Persians, adopted the war chariot 
King of Assyria (B. C according to 
authorities, is considered to be its inventor. In any 
case they improved on the Egyptian chariot by fitting 
curved scythes or knives to the axles, so that dreadful 
wounds would be inflicted by the vehicle itself as it 
was driveri through the The 
heroes of the siege of Troy appear to have used the 


2059), 


ranks of the enemy 
chariot merely to bring them to close quarters with 
their enemies, for they are always represented as leap- 
ing to the ground to fight The ancient Greeks and 
Romans copied the war chariot from the eastern na- 
tions, but with their more scientific and regular study 
of warfare soon discarded it, recognizing that it was 
hilly ground, and that though 
in a plain, there was 


rough or 
formidable enough 
that the horses might 


of no use in 


it might be 
be stampeded 
disastrous 


always the risk 
or driven back into their own 
effect. Added to this disadvantage was the ease with 
with which a slight would impede the 
speed of the chariots or stop them altogether 
Vegetius, in his “De Re Militari,” gives an illustra- 
“quadriga” drawn by 


ranks with 
obstruction 
tion of a four-wheeled chariot or 


large number of soldiers and 
of seythes and 


four horses carrying a 
with a most bristling array 


equipped 
Another contrivance he depicts can hardly be 


spikes 
called a chariot, consisting as it does merely of a pair 
with scythes, and an extraordinary 
designed to prevent the enemy 


The driver is mounted upon 


fitted 
probably 


of wheels 
arrangement 
from hanging on behind 

one of the pair of 
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by the field gun. The earlier cannon—with some not- 
able and ponderous something be- 
tween the smallest kind of field piece and the “hand- 
gonne.”’* When the Ghent” advanced to 
the defeat of the Ear] of Flanders before Bruges in 
1382 they had with them, according to Froissart, no 
less than loaded with cannon.” Judging 
from what follows, each cart carried one or two can- 
non; for directly the Earl’s troops advanced, “the men 


exceptions—were 


“men of 


“200 carts 














The Latest French War Car, 1907. 





of Ghent fired 300 cannons upon them.” This seems 
to have been the only discharge, so long did it take 
in those days to reload. Later on, the war cart devel- 
oped on the one side into the field piece and on the 
and “ribaudaquin” vehicles car- 
barrels, either side by 


other to the “orgue” 
number of light gun 
provided with an array of 


rying a 
side or in a bundle and 
cruel-looking pikes and spears to keep infantry or cav- 

* Monetrelet mentions that in 1418 **the Lord of Cornwall . . . crossed 
the Seine... having with him in a skiff a horse loaded with small 


cannons.” 





horses which 











draw the ma 
chine and is em 
bellished with a 
pair of wings the ErPrep 
use of which it is 


difficult to imag 

ine If these ve- 

hicles did not re- 

main long in yarn 
ify 

favor with the BN 


classical nations 


the use of them 


spread to all the 


























more savage peo 

ples of antiquity 
— The wicker-work 
The Kaiser’s “ Battle Line Breaker,” 189 chariots of the 

Britons with 

. their sharp 
scythes were fa 





mous on account 
of the dashing 
pace at which 
they were driven 
and by their 
means Cassivel 
launus inflicted 
severe loss on 


legions 
Scythians 


Cesar's 
The 


and Teutons also , 





used similar cars, ° 








and not very 


many years ago 
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Cannon. 15th-16th Century. 





two four-wheeled 
war chariots were 
unearthed in 
Jutland 

In medieval 
ages war chariots 
had quite gone 
out of 
but after the in 
vention of gun 


fashion, 


powder there was 
in some quarters 
a considerable 


use made of war 























F,. R. Sims’s Fortress Car, 1902. 


carts These ve 
hicles occupied, 
= for a time, the 
place later taken 
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An English War Car in the Middle of the 16th Uentury. 
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alry at arm’s length. These contrivances were the 
machine guns of the Middle Ages. In Germany espe- 
cially the war cart proper continued for some time, 
at one period assuming the form of a European bath- 
ing machine carrying one, two, or more cannon and 
affording a considerable amount of protection to the 
guns’ crews. These were probably a vast improve- 
ment on those we have referred to as 
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to tope with the difficulties presented by rough or 
broken ground. 

Russia is experimenting with a car built by Charron, 
Giradot & Co. at their Puteaux works. It is steel 
armored and provided with four-cylinder engines of 
40 horse-power. Even the wheels have thin nickel- 
steel disks fastened to them. The car has a species 
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% inch thick, and is practically impervious to rifle 
bullets. The latest is a 35-horse-power car, weighing 
5,070 pounds and capable of traveling 28 miles an 
hour on good roads; though like all modern war cars 
it is specially designed for crossing rough country, and 
carries rails to bridge ditches. 

So far, the modern war car has scarcely passed the 
experimental stage, but it is probable 
that before many years have pessed the 





used by the “men of Ghent” which were 
most likely ordinary vehicles fitted 
with cannon. 

Henry VIII. of England had with him 
a number of specially designed war 
earts at the famous Field of the Cloth 
of Gold, if we may rely on the old 
paintings of that event. They were ap- 
parently intended for the transport and 
protection of infantry (probably arch- 
ers) only, as they carried no guns and 
were pierced on all sides with several 
tiers of loop-holes. When on the move 
in action the horses were inside be- 
tween the wheels and the soldiers occu- 
pied the upper portion only. Gun carts 
are represented in the same picture, 
but they were practically small, double- 








‘war automobile will be a recognized 
part of every civilized army. 
+8 0+ —— 
Amorphous Graphite ase a Lubricant, 
Although the excellence of graphite 
for all sorts of lubrication and its par- 
ticular adaptability te certain difficult 
lubrication is a matter which is famil- 
iar, few, perhaps, are cognizant of the 





fact that there are two forms of graph 
ite: flake, or foliated, and amorphous, 
or non-structural, graphite; and that 
though chemically the same, the latter 
is capable of finer pulverization and 
with careful treatment may be reduced 
to an impalpably fine powder absolutely 
free from grit or any sort of harmful 








barreled field guns, breech loading, and 
covered with a long conical shield. But 
the progress of the evolution of the field 
gun and the portable musket soon abolished the war 
cart, and for practical purposes it did not appear again 
till the present time, when the perfection attained by 
the automobile has opened new possibilities in its use. 
During the last century more or less vague ideas of 
steam-impelled vehicies adapted for offensive purposes 
occasionally crossed the minds of military men and 
inventors. A writer in the United Service Journal 
proposed something of the kind in 1833, and the 
Kaiser, that versatile genius, designed what he termed 
a “battle line destroyer” in 1897 which was to be as 
big as a Pullman sleeper, to be covered with steel plat- 
ing and to bristle with guns and sharp prongs. So 
far as is known, this shore-going ironclad never 
reached the practical stage. The first year of the 
present century saw the first military motor to be 
really completed. This was a 16-horse-power car 
armed with a couple of machine guns, the car 
and its armament protected by rifle-proof steel 
shields. These gave the machine somewhat the 
appearance of the hull of a small man-of-war on 
wheels. It was the invention of .Mrx Penning- 
ton, and a larger sized car carrying two six- 
pounders and a couple of machine guns was pro- 
posed as an improvement on his first design, 
but was not built. Two years later a car very 
similar in appearance to Pennington’s first de- 
sign was built to the order of Messrs. Vickers 
Sons & Maxim, by Mr. F. R. Sims, its inventor. 
It was a considerably bigger affair, being 10 feet 
high, 8 wide, and 28 long. It was completely 
covered with armor and carried a pair of “pom- 
pons” in revolving turrets. All its crew of five 
men were under cover. One, standing amid- 
ships, steered by aid of reflecting mirrors; one 
man in each turret worked the guns, extra am- 
munition being passed up by a man _ seated 
below. A war car of somewhat peculiar design 
was exhibited in Paris at the end of 1902. Generally 
it was much like an ordinary car with a pair of 
bucket seats, but behind these was fitted what looked 
like a traveling bath. As this was perched up pretty 
high the Hotchkiss machine gun which was mounted 
in it could be trained to any quarter of the horizon. 
The gunner got a certain amount of protection from 
the “bath” and the gun shield, but the chauffeur and 
any other passenger had to do without. The later 
types of war automobiles are all more or less of the 
closed cab type. The Daimler Company built a rather 
remarkable car for the Austrian government in 1905 
at their works at Neustadt. It was completely covered 
with armor, had a revolving cupola at the top and 
both front and back wheels were d‘rectly driven by 
the motor, thus rendering it more than usually able 


A Medieval War Car. 


of revolving turret at the top carrying a light gun 
and is provided with a set of steel rails of special con- 
struction in cases on either side, which can be used 
to bridge over anything very difficult in the way of 
a ditch or narrow stream that the car may come 
across. 

It may naturally be supposed that Germany does 
not hang behind in the provision of warlike novelties, 
and we find her making trial of two types of car, The 
one is hardly a fighting car in the ordinary sense of 
the word, as it is not provided with any offensive 
equipment Nevertheless, it is armored so that the 
Kaiser—for whose special use it is designed—can, with 
some of his staff officers, brave the bullets of any of 
the enemys scouts who may be in the neighborhood 
of his armies. Against artillery fire other than shrap- 





A 16th Century Conception of a Roman “Quadriga.” 


nel neither this nor any other car yet built would 
afford any protection. The other war car is one built 
by the well-known firm of Erhardt. This is a more 
formidable affair carrying a quick-firing gun of 2% 
inches caliber, which, mounted on a very high pedestal, 
can be fired over the driver’s head. It is equipped 
with a four-cylinder 60-horse-power engine and covered 
with plating over an inch thick. 

France, which has always been interested in the 
automobile, has recently produced two notabie cars. 
The first is a 30-horse-power automobile with a Hotch- 
kiss rapid-fire gun in its turret. The car, which 
weighs only 6,393 pounds, is completely armored with 
the exception of the tires, and the driver and gunner 
are protected. The turret is revolving, allowing the 
gun to point in any direction. The armor is about 


impurity. Flake graphite, on the ether 
hand, no matter how finely pulverized, 
always retains its original mica-iike or 
crystalline structure and, comparing one with the 
other, there is a vast difference in nature, texture, 
action, and effect. 

In the first place, amorphous graphite is adhesive in 
the highest degree. It stays put, and adhesiveness is 
one of the first requisites of an efficient lubricant in 
that to cool a hot bearing it is absolutely essentiai 
that the lubricating agent “stay put” where applied. 
To illustrate: Take a pinch of finely pulverized 
amorphous graphite and rub same in the palm of the 
hand, on paper, or on some other convenient sur- 
face, and observe its action. Note that the more one 
rubs the more effective the lubrication, for this form 
of graphite is not easily removed from surfaces in 
frictional contact, but maintains constant and effec- 
tive duty right at the point of contact and is at iis 
best under heavy frictional pressure in that as 
above stated it is adhesive in the highest de- 
gree—‘stays put”; there is absolutely no waste, 
as every particle is an active lubricating facior 
Then, too, as an impalpable powder it readily 
and quickly penetrates and distributes Itself in 
a smooth, slippery, even coating between the 
tightest bearings, filling every pore, crevice, and 
interstice, thereby evening irregular bearing sur- 
faces and reducing friction to a minimum 

Let us also see how, mixed with lubricating 
oils, this amorphous graphite will minimize fric- 
tion. A microscopic examination of perfectly 
smooth bearings, cylinder surfaces for instance, 
will disclose many minute irreguiarities, which, 
in the nature of things, must be productive of 
more or less friction, This friction of course 
means wasted energy, energy that instead of 
being utilized as power is absorbed as heat, a 
condition that more often than not means an 
overheated bearing with the consequent loss of 
time and temper. To effectively overcome this 
friction and utilize this otherwise wasted power, a 
lubricant possessing considerable “body” is required 
it must be a substantial lubricant of such a nature as 
to @liminate as far as possible these microscopical 
irregularities and provide a bearing offering minimam 
resistance to the surfaces jo play. : 

Experience, which is man’s teacher, has not only 
demonstrated time and again that oil in itself will 
accomplish this only to a certain extent, but it bas 
also taught that pure soft finely-powdered craphite, 
properly and judiciously applied, will do wonde: 80 
it only remains to make the proper application of the 
right sort of graphite. It has, therefore, long been the 
endeavor of intelligent engineers to secure a graphited 
oil, that is to say, an oil in which graphite floats or 
is held in suspension without precipitation sufficiently 


























Pennington’s War Car, 1900, 


WAR CARS, ANCIENT AND MODERN. 





A french War Car of 1902. 
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= to perform its duty, for it is easy to see the great 





advanta to be derived from the use of an oil having 
evel lrop impregnated with solid lubricating matter 
rhi eemingly simple problem, however, is one 
that | until lately baffled engin experience 
ut it has now been found that amorphous graphite 
wh reduced to ar mpalpabl fir powder, when 
mix t! pe I about one tea 
poonfu ‘ of o will tin in perfect su 
ension enoug! o feed ough lubricator tubes 
with ) ng 1 ca nz ever drop of oil to 
‘ ‘ aphite The Railwa and Engi 
I ' Ww 
>+e-s> 
BLOOD PRESSURE AND MENTAL CONDITIONS. 
I idition to those bodily movement which are 
called I various bodil phenomena which 
clearly involuntary accompany violent mental ex 
itement The blush of shame, the distinctive flushes 
of joy and of ang he pallor and sweat of fear, the 
i ( rief, and the creeping” of the flesh provoked 
! horro ire familiar example The 
1 by joy, and retarded I 
ing of relief finds 
} emotior i l ! i 
ara } 
connectk 
ion is so intimate heart 
regarded as the seat of the soul 


Most of these involuntary physical concomitants of 
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acute as he pretends was introduced by French physi- 
clans centuries ago. 


—-> + o> ae ———--—— 
The Lost Continent in the South Seas, 

The contention that Fiji and contiguous islands are 
remnants of a lost continent is supported by the in 
vestigations of Dr. Woolnough, of the Sydney Uni 
versity Recently he spent several weeks in Fiji, 


when he directed special attention to the occurrence 


of granite recorded by Kleinschmidt some years ago. 


The main difficulty in the way of reconciling existing 
conditions with an original great area was that depths 
of 2,000 fathoms occur between the islands under 
notice The Solomons and other islets were undoubt 
edly the visible links in the chain which ended at 
New Guinea But against this theory had to be 
placed the immense volcanic and coral areas of Fiji, 
which were of more recent origin than the rocks 
forming the basic fabric of the continental area. It 
was r iry, therefore, to look for land evidences 
wv breaking to account for the submarine 

The granite area in Viti Leva was found to 


to 600 underlying 


however 


square miles in extent 


nodern vi ocks He was unable 


elationship between the granites 


‘ i " he traced the lines of junction to 
A range of granite mountains with pre 
each gave 


creating chasms of great depths 


me extent 
side evidence of heavy 
He found the 
rectangular network, an 


cipitous cliffs on 


faults 


rivers forming a marked up- 
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A UNIVERSAL ASTRONOMICAL CLOCK. 
BY DR. ALFRED GRADENWITZ. 

The astronomical clock which is illustrated herewith 
is a most marvelous example of horological and me. 
chanical skill. It was designed and constructed by 
Reithmann, me- 
chanician, at Munich, and involved four years of work 


Christian astronomer and scientific 
(not including two years of preparatory calculation; 
the mathematical rate calculations were worked out 
to from six to ten decimal places, in order to dispenge 
with any future readjustment of the works). It is in- 
tended for the tower of the new Munich town-hail, and 
pending the completion of this building has been ex- 
hibited at the German Museum of that city. 

clock, the decorative part of which was 
Prof. Otto Hupp, has the form of a three. 
structure, fitted with thirteen artistic 
The lower part of the construction, in front of 


This exe- 
cuted by 
tower and is 
dials 
which there is a projecting balustrade, together with 
the stained wood, and the 
middle and upper parts of ornamental gilded copper. 
An 


torm 


planetarium, is made of 


enormous number of 


the 


wheels was required to per- 
manifold functions of the clock, the plane- 
comprising no less than 400 wheels with 
an aggregate number of 20,000 teeth, in order to repre- 
with the round 
the sun of the eight main planets and their satellites, 

The central dial of the clock consists of twelve parts, 
Two of the hands will indicate the 
Munich, and a third the mean European time. 


tarium alone 


sent astronomical accuracy revolution 


time of 
Adjoin- 


local 




















mentai excitement are brought about by a special part raised coral reef 200 feet above sea level, conglomerate ing this central panel is a polytopical clock, comprising 
of the nervous system, the sympathetic nerve and its rock showing sea-shells at a height of 800 feet above a twenty-four-hour ring, the hours of the day being 
bra é which ramify to marked in white, and those 
evel urt of the body The of the night in black figures, 
known branches are On another ring surrounding 
ut govern the dilata the whole there are marked 
of the blood vessels in artistically arranged pan- 
hie , rofoundly affected els the names of the eighty 
, il states. These phe principal cities of the world. 
ymena are susceptible of ex Each of these panels is pro- 
u quantitative determina vided with a golden arrow 
tion t means of a method pointing toward a given part 
devised b he Italian physi of the ring, which bears the 
ologist Mosso. The result is Roman figures, thus allowing 
fairlv accurate measurement the local time of the city in 
of the variation of blood sup question to be read at any 
ply in the brain. The subject moment. All of the dials and 
is laid on a board which is hands are real masterpieces 
balanced on a fulcrum at the of art. 
center of gravity in the man The main dial to the left of 
ner illustrated in the accom the polytopical clock is the 
panvir ngraving. When the astrolarium, showing the 
d ndis actual position of the sun 
{ d the board lies hori and moon among the con- 
rontal Now, if an unpleas stellations, as well as the 
inf sensation or emotion is right ascension, declination, 
induced in the subject his and longitude of these bodies. 
head is involuntarily elevat- The dial of the astrolarium 
1, indicating diminution in comprises several movable 
the quantit f blood in the rings, one of which gives the 
brain An agreeable sensa nodal position of the moon’s 
tion or emotion produces the orbit, the position of perigee 
opposite effec and the distance of the moon. 
in the course of the last Whenever the sun and moon 
twent years, a great many meet in one of the nodes of 
ex ments of this character the lunar orbit, there is 
ve bee 7 e b P snow 2¢ F -clipse 
™ tent . moor ars ‘ r : BALANCED BOARD USED TO ASCERTAIN TER BOLATION BETWEEN BLOOD PRESSURE AND PSYOHICAL a gin Aon fre: 
\ i identical results : moon at the same moment 
rl “ul of experiment should be adapted to the the sea, certain earth tilts and tuffs which had form- enters the earth’s shadow, it will traverse the latter, 
h er of the subject. In many cases the feeling of erly been submarine and were now at a height of producing an eclipse of the moon. The motions of the 
leasure can be aroused by offering a coin or other $500 feet All these indicated a tremendous uplift, moon and sun are represented by Mr. Reithmann’s 
ft At the moment of presentation the head-end of sufficient to cause greater faulting in the original mechanism with their characteristic irregularities, 
the board is tilted sharply down, indicating a sudden continent. The rivers of Fiji were of comparatively thus reproducing with absolute accuracy the relative 
ush of blood. Then if the gift is taken away, with youthful development, and even at present passing positions of the two bodies, and the times of eclipses. 
the explanation that it was presented in jest, the through their cafion cycle. Many beautiful examples On the inner part of the astrolarium dial there are 
blood vessels contract and the headend i ele of hanging valleys were observed. shown the phases of the moon and seasons of the year, 
vated Similar results are obtained by giving — — > -+- > as well as the length of day and night for the actual 


tudents favorable or unfavorable reports of examina- 


ions, reading poems to persons of fine sensibilities, 
ete 
There are great difference in the intensit of the 
ohvaiecal effects of var mental processe Difficult 
tasks in mental arithmetic, performed in private 
cause only slight contraction of the blood vessels but 
the same calculations made in the presence of several 
persons specially persons regarded with awe, cause 
great contraction In general, emotional excitement 
which common experience proves to be more fatiguing 
in purely intellectual activity, also affects the board 
more trongly 
Li ar other modern discoveries these revela 
Gns a t absolutely new Variations in the pulse 
e re led in antiquity as indications of mental 
t Nearl ..500 years ago Erasistratus, by 
h e of the son of King Antiochus in the 
resence and in the absence of his young and charm 
] epmotl iccessfull diagnosed the young 
prin puzzling malady as ar affect yf the heart.” 
Severe bodily pall ‘ommonly attended by altera 
tions in the pulse and the pupil of the ey« This meth 
od of ascertaining whether a patient's suffering is as 


The Scientific American Trophy. 


The Screntiric AMERICAN Trophy is now on exhi 
bition in the window of Messrs. Reed & Barton, 32d 
Street and Fifth Avenue, New York It is attracting 
much attention. It will be competed for at St. Louis 


October 22, 1907 
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Change In the Time of Allowance of United States 


Patents, 
As most inventors know, it has hitherto been the 
practice of the United States Patent Office to issue 


three weeks 
of the 
Patents has 


inventions after the date of 
final government 
given instructions 
the date of 


of the patent shall be four weeks 


patents on 
allowance on 
The 
that 


payment fee. 


Commissioner of 


hereafter the period between allow- 


ance and the issu 


+e 


Farmers have always considered that hogs should 


be turned loose in an orchard, By picking up the 
windfalls they destroy many insects, whose presence 
is often the cause of the fall. It is stated on good 
authority that they are very destructive to the larve 


and pupe of the codling moth, and will grow fat in an 
infested district. 


A smaller dial on the left-hand tower will mark 
time, which is 


date 
sidereal known to correspond to 
fixed the 


This time is the most important to astronomers, 


two 
successive passages of a star through meri- 
dian 
allowing the mean time (according to which our clocks 
are adjusted and regulated) to be calculated. 

The the right of the central 
dial, will indicate automatically the day of the week 
and the month, as well as leap days and leap years, 
while by means of an extensive mechanism the mova- 
ble holidays are readjusted automatically, on the last 
December. The dial further comprises 
two smaller dials, the apertures of which are opened 
more or less according as required for illustrating the 
curation of visibility of the sun and moon above our 
The rising and setting. of heavenly 
represented as well. The phases of the 
moon are likewise shown above a crowing cock (mark- 
ing the hours) on the top of the middle tower. On 
the lateral tower of the clock, above the calendarium, 
there is marked true that is to the 
time given by sundials, and which corresponds to two 
successive passages of the sun through the meridian. 
A movable stellar map with the various constellations 


calendarium dial, to 


day of same 


horizen, these 


bodies are 


solar time, Say, 
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in high relief (indieating twelve hours in advanee 
constellations visible above the horizon of Munich) 
is installed on the side wall to the left of the casing. 
( both sides of this stellar map there are found 
enchased portraits of the most famous astronomers. 
The visible part of the astral sky with its constella- 
tions is represented on one of the upper panels on a 
smooth polished plate. A counterpart to this 
is a moon relief, showing the surface of the 
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a large amount of lampblack and tar, which have no 
marketable value in this part of the country. It is to 
be noted that these materials are separated, in the 
Lowe process, in accordance with the chemical and 
physical laws governing the constitution and trans- 
formations of the crude oil, and are not due to any 
inherent imperfection in his gas-making system. The 


253 


impurities usually found in the artiele produced from 
coking coal. 

The coking plant constructed by Prof. Lowe consists 
of a series of reverberating ovens connected with each 
other by flues arranged in a special manner, and con 
nected at each end of the series with heating and 
superheating chambers of special design, and having 

boilers and stacks at both ends, the boiler: 
being operated by the waste heat from the 





moun as visible through a telescope. 

Below the stellar map there is situated the 
lunar tellurium, which represents the actual 
position of the earth and moon in relation to 
each other and to the sun. A molded solar 

tem will be found on the left side wall of 
the case; and also statistics representing true 
conditions as regards the distances, forms, 
and positions of the planets. On a large 
solar hemisphere situated underneath are 
marked the ratios of magnitude of the sun 
and planets, on the scale of 1 meter to 1,000, 
000 (German) miles. In the left upper corner 
are given the data relating to the apparent 
diameters of the sun and planets, according to 
their distance from the earth. In a special 
compartment is located a planetolabium, illus- 
trating the free axes of the planets and posi- 
tions of the lunar orbits, as well as the re- 
sulting changes of seasons, origin of eclipses, 
etc 

One of the most interesting parts of the 
clock is the planetarium, which with far 
greater accuracy than any existing similar 
mechanical construction, will represent the 
various motions of the planets and satellites, 
illustrating with an extraordinary faithful- 
ness the structure of our planetary? system. 
On a tablet situated at the left of the plan- 
etarium there are given any necessary data as 
to the times of revolution of the planets, as 
well as their varying distances, and the orbit 
eccentricities of the positions of the planets 
mutually and in regard to the sun. The 
planetarium (which it took two and one-half 
years to complete) comprises elliptical orbits 
of non-uniform motion, which strictly corre- 
spond to nature. This part of thé clock is 
shown from time to time at the German 
Museum with an accelerated motion (five 
seconds corresponding to one day), automat- 
ically reducing the bodies to the orbit corre- 








ovens. As the battery ef evens has super 
heaters, stacks, and boilers at either end, the 
operator is enabled to work it first in one 
direction and then in the other, thus enhane- 
ing the efficiency and capacity of the appa- 
ratus, as the reverse blast is heated by the 
waste heat of the superheaters. The oil, in 
jected into these ovens as a fine spray, soon 
reaches a temperature so high that the hydro 
carbons of which it is composed- 
ciated, and the resulting permanent gases are 
forced through the so-called washers (spe 
cially constructed tanks filled with water) 
Here the precipitated carbon is deposited in 
the form of lampblack, which is used in mak 
ing some kinds of ink and is also the basis of 
certain lubricating compounds, The gases are 
then carried through the serubber (a large 
vertical cylinder containing several char 
bers), which serves to eliminate all the tarry 
substances. These substances also have vari 
ous uses, being a basis for the manufacture 
of the beautiful aniline dyes and other so- 
called “coal-tar products.” The gas thea 
passes through the condenser and the purifier, 
finally reaching the holder, whence it is 
pumped into the mains and distributed 
throughout the city under a uniform pressure. 

But Prof. Lowe's experiments went further. 
He received a carload of slack non-coking coal 
from Tennessee and piled several sacks of It 
into one of his ovens, and subjected it to the 
high temperature his system produces, The 
slack coal was melted into a pasty compound, 
dissolved, vaporized, and its dissociated gases 
were carried forward as in the case of the 
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crude oil, leaving a rich residuum in the 
ovens as before. This yielded a coke searcely 
inferior to-that derived from the best coking 
coal, It was evident that this process had 
opened up possibilities of new applications of 
the mechanical arts, and new and larger fields 








sponding to the actual time, thus allowing 

lay visitors to get some insight into the 
peculiar differences in the orbits traversed 

by a planet in a given time. Five driving gears are 
required to operate the above-mentioned astronomical 
mechanism, four of which are occupied by the calen- 
darium, while the fifth will operate all the remaining 
dials and instruments inclusive of the planetarium 
The shaft of the hour clock is the main shaft, and is 
designed for connection to an electrical or tower clock, 
diserigaging the driving gear at intervals of a minute 
each. 

The material value of the clock has been estimated 
by the constructor at about $15,000, while the ideal 
value of this masterpiece obviously is far greater 

The constructor of the clock is the son of another 
famous Munich mechanician and waichmaker, who, 
besides his inventions in the art of horology, is the 
inventor of the first four-cycle gas + 


A UNIVERSAL ASTRONOMICAL CLOCK. 


problem which Prof. Lowe undertook to solve, and 
which has engaged his attention for some years, was 
how to utilize the carbon in the lampblack, consisting 
of infinitely fine free particles, and in the tar which 
retained much of the useful gaseous elements. He 
proceeded to mix the lampblack and the tar in various 
proportions, until at length, upon placing this mixture 
in the reverberating ovens and subjecting it to a very 
high temperature, a large additional amount of gas 
was evolved and carried as before to the gasholder 
But here a result was produced that was unexpected; 
the residuum was changed into an entirely new sub- 
stance. In short, it was a true coke, of the highest 
grade, firm, hard, dense, of a silvery color—an ideal 
coke—with not more than a trace of sulphur or other 


of utility in the industrial world 

One of the iron foundries in Los Angeles 
which uses Connellsville coke, recently made 
a melting of 5,500 pounds of iron with 700 pounds of 
the Lowe metallurgical coke, the melting stage being 
reached in 9 minutes, as against 13 to 15 miinutes for 
eastern coke in the same cupola. At the end of the 
melting there was no slag, but considerable of the 
coke was left, and used again the next day 
—____—» ++ .»—__-—- - - 
Municipal Motor Cars, 


Consul Halstead reports that in Birmingham, Eng- 
land, the tramway, water, electricity, and fire depart 
ments have already adopted motor cars, and the re- 
sults are reported to be satisfactory Every car used 
is of British construction The tramway department 
has a car that has been used for two and a half years 
which is employed for inspection purposes. Another 

car is used for the purpose of col 


lecting tramway receipts fro 











motor. 
6-2 
GAS AND COKE FROM CRUDE 
OIL. 


BY WILLIAM H. KNIGHT 

By a new chemical and mechan- 
ical process which has now reached 
a successful commercial stage, a 
perfect carbon coke may be derived 
from crude oil as a by-product, or 
perhaps we should say, as a co- 
product, in manufacturing an illum- 
inating water gas from California 
mineral oil. 

For some years Prof. Thaddeus 
S. C. Lowe, inventor of the illum- 
inating water gas system, by which 
process about 80 per cent of the 
gas consumed in the United States 
and Canada is now manufactured, 
has been working to perfect a sys- 
tem of manufacturing gas from 
crude oil alone, which would show 
a satisfactory commercial efficiency. 
Under modifications of the old sys- 
tem approximating this result, the 
cities of Los Angeles, San Fran- 
cisco, and other towns of California 
are now being furnished with gas 











farious depots. This car ha 
a large platform space so 
can be used for delivering stores. 


There is, further, a motor tower 


wagon for inspection and repair of 


overhead wires and another wagon 





for general maintenance of over 
head equipment \ } ham's 
water is brought 7 mile from 


Wales, it has been found desirablk 
for the municipality to employ two 
motor cars for inspection purposes, 
The electricity department em 
ploys two motor cars for tnspec 


tion purposes as well as for visit 


ing prospective consumers of elec 
tricity The fire department has 
two large cars which are sent 
ahead of the engine it the time 
of a fire in order ‘to prepare fot 
their coming. It is likely that iat 

on Birmingham will follow the ex 
ample of several other English 


municipalities and adopt moter fire 
engines 


The cars which will run through 





the new tunnels connecting Man 





made wholly or in part from crude 
oil. In manufacturing gas from 
crude oil alone, there is produced 


BATTERY OF OVENS FOR PRODUCING GAS AND COKE FROM CRUDE OIL, SHOWING THE 


QUENCHING PROCESS, 


hattan with Long Island will have 
doors on the sides, thus insuring 
quick loading and unloading. 
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RECENTLY PATENTED INVENTIONS. the invention relates to brushing and scrub- | f T = r | as to withstand copper and sulphur water {np 
+> \ ‘ ‘ 
Pertaining to Apparel, 1 it object is to provide a new and 1] | | TT? \ Ati a mine or other places where it would come 
4K IRT-LOLDER i i NEWTON Greer I ed dust-removing apparatus for use in — : in contact with same We would like te 
ee The inventio: mtemplate and indu 5 oe purposes, such as | prepare some pipe and dip in a preparation 
" a ai rn th hod x arpets, upholstered furniture tapes |} that would ahere to the pipe inside and out. so 
; , ; deinit ; h Z urtains, walls, wall papers, }as to make same more serviceable in a mine. 
ting types and fonts, et We have enameled same, but find it i 
; =e erin . , t at th i i ame, bu nd it is too 
easily chipped off. Galvanizing does not , 
iy port the ' HINTS TO CORRESPONDENTS : _ 
, “a i| E tect much better than ordinary black pipe. 
cs tell Machines and Mechanical Devices, Names and Address must accompany all letters or! A. There are various acid-proof paints of 
" i f no attention will be paid thereto This is for ‘ . 
| HOP-PRESS.—« KUENSTING, Woodburn our information and not for publication which you can obtain particulars by writing 
- nae |? I press Is designed especially for the | References to former articles or answers should give| ® @ny paint and enamel dealer, but we doubt 
w_e* ha z of hops, but applicable also to other | date of paper and page or number of question.| if you will find any of them better than 
‘ | nt 1 t | In ot -red a f sh T 
’ ; = “—- — } quiries n answered in reasonable time should be | asphaltum The latter shor be . § 
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. ’ P ple construction, without large metal castings though we endeavor to reply to all either by| but little at 100 degrees Fahrenheit, and 
' pra ur x] letter or in this department, each must take l en . 
; ‘ , ,;| and of a graduated power apportioned to the his turn should be heated to about 550 degrees before 
i f hook , | increased compression strain as the follower] Buyers wishing to purchase any article not adver the pipe is dipped into it rhe pipe should be 
' ' " ; 
‘ ompresses the bale tised in our columns will be furnished with | warm and thoroughly dry. 
tt f ha » | t addresses of houses manufacturing or carrying 
POWER TRANSMISSION D M Le the same ~ ie - 
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inv tion refers to ine . T objec . . 
; Ww at ni Pa ' " as : ¥ i . and it : ty} without remuneration INDEX OF INVENTIONS 
‘ lod t , ‘ is to provide a estas transmission, More €8-| goientific American Supplements referred to may be 
designe for use on wind mills, and had at the office Price 10 cents each 
‘ 
Fo Le 
inged to utilize the yower of the wind | Books referred to promptly supplied on receipt of © which tters Patent of the 
the hat will b 1djustabl . ri , 
, it for pumping water in both light and | a wry P 
ta hay ) row ind w _ } Minerals sent for examination should be distinctly 
boos ceough | Strong winds oe ee Cee ome United States were Issued 
4 avoid weal ¢ tl GEARING J J Pr SOATMAN, Blaine, 
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‘ . Ty ‘ teady tl pit , | Wasl An improved cone is provided in this (10625) A. C. asks What size lens for the Week Ending 
i tem of gearing It is easy to adjust the} would be required to melt gold by focusing 
1 shaft to compensate for wear A} the sun's rays. if the focus would be % inch | October 1, 1907, 
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cises ¢ er} we absorp © wake safety valve F sei 
t h fros i 1 tl | | 4 the come tx = > : . | I 1an 
4 jp and ¢ one is adjusted, after which the lock | jnfuence upon the heating value of the solar| 4!* brake system, H. N. Rausom 
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and EK. 1 ( ‘ lowa The purpose be reached by a metal depends upon the ratio | 4%» anes le and cigar holder, C. G. Davis 
thre 5 ' re ‘ matruc on Automobile he: ng § le .@ , ‘a 
! j to pr le a nstruction | 4 : of its absorbing and radiating power, and the ea pny ‘ppliance, P. P. Hof 
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indroe and the tedder sutomatically act) Riverside, Cal rhe present specification is a/| radiate heat so rapidly as not to melt at all, ren 7 netee 867.282 
. " ay ) ( : : ; 37,282 
TT tt A lrowed hay and move it ove division of the original one claiming this in-| but would maintain a constant temperature, | eave Bans “" s. ¢ eta aaa 867,454 
. ty ’ be " , —_ on cor . : ; ‘ “sh . etrees anc haves wedge connectior be 
sas wht iving the bay in a a ‘ | vention formerly filed by Mr. McIntyre. The! radiating as much heat as it received. If a tween, C. von. Bechtolsheim........... 
j position for th der, enabling &) object is to produce a chain constructed with| mathematical calculation is to be made, it may | 5 sae ot sal nee ‘ 
on al y taking mac es, eans oO 4 ing 
ace take p wu hay without looping| 4 special view to preventing its becoming dis-| be based upon the accepted assumption that fluids c T. Oo Bong for supplying 
! y portion of the ground that the] jodged from the sprocket wheels over which| the vertical sun is able to melt an inch of ice| Band and fastener combined, J, 8 Mark. 
ah hes a addy red it runs, without In any way detracting from| (more accurately, 24.7 millimeters) in an h tub ae. rake ee Be ig ( 
i s > acn ent, 
i the efficiency of the chain in operation hour The calculation may also be made from Brant 867.343 
Of General Interest. a the statement that 3 horse-power is received yt Sanat as * 867 
- Oo “pea ator spindies step dl 
re — are ar xposed to the vertical Shields 37 
ANIMAL-TRAP i ruRNER Richmond, " » 7 Oe. yard exposet | Roaris 867 
~ “ i iliedetaliieet tin om, tee Rallways and Their Accessories, save of the ctn We are not able to say what! Bearing shaft. J. P. Karns 867 
ect he inve oO 3s to ah | i e . ; ss eehive, tarnes ? 867.33 
a s@anted to be placed over the hole in | RAIL-JOINT L. A. Bunpy, Atlanta, Kan.| the diameter of the smallest lens is, which is] Bees from supers when taking surplus ‘i 
: : rhe direction of the present invention is to| capable of producing a temperature qual to} honey, means for clearing, J. H. Rupe 867,423 
t ! 1 through which the animal : | Beets, refuse separator for, Noble & Wiet 
' , tra , wher th tongs improvements in rail joints, preferably em | that of the melting point of gold, or a tem | i t « le 4 le es 
pDakes and Ve ry } t " " » — . , . 
ib " ehaeed > & tet, prevented troib bodying features of construction of ; a rail! perature of 1,080 deg. C., equal to 1,976 deg. F., | went Age hr 8 R. Bailey. 867.466 
, r 1 likew! joint for which Letters Patent were formerly | but Ganot's “Physics” contains the statement] ”™ - ralstos mechanism for railway cars 
nt Db } dev ie ] iKé se . . | ’ . gor . e 867.409 
, , : , - we granted to Mr sSundy Among the objects i that a plane " hélon® fens, <2--feet’ In| Bérths, “device for locking the drums of . 
P the provision of a rail connection that will | diameter ha melted gold platinum and I ig ‘ 7 G. H. Poor 410 
a ! n ' I ° = sinder oose leaf 4 Opalls 28 
} i . Hor vith a } - i ire a smooth road with no low joints, and quartz rhi would indicate a temperature| Bleaching of neon Sg ais ; . t 
‘ : which the joints will be held against any | nearly or quite equal to that of the electric - Me ry ‘s ‘ : 867.452 
« i sind & astene yi 7 a) 
iccidental lateral displacement arc from 6.300 to 7,000 deg. F if quartz Block ie Bulldis , bi = Wanatow woeidaee 
SHAVING BRUSH AND SOAP-HOLDER ; Missk eanehd ; fh is ‘ 
Ml 1 N. ¥ r I } MAIL-BAG CATCHER AND DELIVERER was actually melted by it If we wished to — mac ine J. RB Harbeck . 
40rIM Schenectady iis brush : , ; apparatus . Villiams 
' " lesi 4 \. D. Wavron and C. H. Anrnony, St. James,| solve this question we should take a lens Of| Block signaling system, automatic D 
' yy ' designe r ; “ 
: , . Mo The device is such as used for passing| this size and reduce its opening by diaphragms i MeCerthy 
" i ranged to utilize the “ . . ve : - 4 : tlotter pac thumb carried, F. P. Childress 
ieee : ; atiade i re holder the mail bags to and from express trains as/ until the smallest opening was fou d at which Boat, submarine. W. J. O'Haire 
. ' P they pass post-offices located on the railway| gold would melt —— holder, W. G. Ragsdale 
' r r ind ft ’ w pro - a | Boiler incrustation means for preventing 
rr tick tl Seetuad distances. bi line ['wo bags can be hung upon the holder (10626) J k K. asks Will you ; and yomoving A. J. Simmons 
ones n t be as ret y Ca ! ‘ ‘ . — tooth, electic i 
nd t a iat eine tts tick the at n ind can b 1 readil aught or d kindly give me the following information or| jp, rte ele _ 4 H. H. Hill, Sr 
as 4 liv d ' n bag rh fact that both tell me where I can get it? 1 toughly speak sottle washing machine, D. E. Shaw 
a rs are reversib! nabl them t pares ing, what is the combined mileage of the dif aoe 8 - peter my . J. Melntyre MokKiel. 
‘ ins pass r * ¢ ectio : row ocean cKiel. 
ith trains passing in either direction ferent railroads in the United State not | Bridge construction sone 
Hardware, AUTOMATIC SAFETY APPARATUS FOR] counting the switches, side tracks, et \ ee 
WRENCH i H tOAZ, Benbrook rexas.| RAILWAYS.—G. I Ryan, New York, N. Y¥Y The combined main track mileage of the rail F 
rr t mprovement | the pro The ie of iutomatically-operated track de | roads of the United States 218.018 miles construction 1, 
. ttaching device, C w , 
¥ t i h arranged to unbine sir vices which are set by trains as they pass, is What is the average distance the ties for] py if hy Pejchar H. Dome 
I t it! th ft permit nvenient | sought by this inventor In this way each! same are supposed to be plac apart A. The! Can i, Panorama, Muller & Klein 
‘ oe Camera, photographic, I sorsum 
gripping. ¢ wnd 1 wing of different| train as it proceeds maintains a track device) ties are placed at an average dista Part) Can heading mes anna J. Brenzinger 
i ir arti ind ft n Ww f \ t position at a suitable distance in its | »f 24 inches (between centers) What i Car brake Jett & Palmer 
ow dista ilong a t ea \ following train cannot pass this track| the approximate cost of the wooden ties now ir heating apparatus, fruit, E. E. Gold 
Cars, attachment for preventing telescoping 
without f} wet from ti nut without having its power automatically cut off.| in use 4. Wooden ties have ipproximately of, Hedley . 867,367 
MAI HAC LAWK = 5 Reppt Ma Ir thi way rear-end collisions are prevented.| doubled in cost in the last decade and the|** ‘e Covens e Mill “a aancndlinces 867.549 
. F tentley & er 87 Ag 
. ’ ; n this improv ell ‘ cost varies greatly with the quality, which! Cars, means for raising the boxes of rail 
de a + vir novel featur of of course for railroad purposes means durabil way, W. I ae , 867 550 
| Cars pipe connectior or res t r 
att 5 i lapt it for a locked enga Pertaining to Recreation, ity \ tie with a life of five years may be| ~ Rng ae er. oe 
ment with a tricting strap passed ely GAME-BOARD.—0. Fa.Kenperc, Baltimore iid to cost in round figures a dollar, Caroonating apparatus, J. H. Fox 
; L : : Carriage and high chair, combination baby 
md tt 1 ck of a ma bag or| Md Che object of ‘the invention is to pro-| preservative treatment with the additior J. L. Bacon 867.465 
j d tha nt access to th mtents | duce a game board for playing a parlor game| P/ates and the substitution of bolts for ( ett nnn a an. Ba a orn 867,414 
_ Casket handles, swelle f or, N 4 sar 
f th pte mtil the lock is opened with| which will afford amusement and instruction| may bring its cost up to $1.65, but the life of , a thay dies, swelled bar for L. Bar 
i suitable k to the players The game involves the use|the tle so treated may be approximately | Casting patterns, production of, F. Walenta 
> 2 Bs ie of 7 or > Cement gate ld, Shive . nber 
|of a map upon which routes of travel are in-| tripled, thus effeeting a saving of 7 or 8 cents| | es ler, ’ wy hare ra 
Household Utilities. | dicated and involves also the element of chance,| peT annum per tie 4. What is the average! Cigar clipp and match box, T. H. Davies 
| brought in by the use of dice cost of the metal ties that have been used up | ‘ a or mee J 2 _ NS id acura dalv aed 
Ty } " . " | . a ‘ Closures, fs ‘ner fo “ge e oving 
LARDING-NEEDLE FOR MEAT.—P. Hess, | to the present time? A. The metal ties used| gv Pog . © edgewise moving, D 
Lakew <t \ } rh Invention comprises a in this country ost from $2.50 to $3.25, the/ Clothes pin, W. B. Faulkingham 
tapered ta r bod to recelve 1 irding | ‘ , aes a ay ee | Clutch, friction, J. F. Harrison 
: ; y titut: | Designs. principal railroads ryan e 2g = | Goats label attachment for, C. 8. Smith 
’ _ — . . 2 from 1889 to 1899 =reportec emphatically | Coffee grains or beans, machine for sepa 
i _ R { forward end of the body, | DESIGN FOR AN ORNAMENT J W lagainst them ind the general railroad prac rating and grading, J. Jenkins 
t lof th atter belt open whereby | TALBOT, South Bend, Ind This ornamental} “°° : : Coiling machine, M. C. Lovejo 
; g open ‘ , mbodied in the figures of three owls tice in this country goes to show that better] Coin testing machine, M. D. Sadtler 
+ ey _ , , a vd le » the ¢ ee « s, : : PL mrs : 
I id of strip may pr t d be with-} . results can be obtained by the preservative| Comt#iner top J _R Harbec k 
drawn w ‘ a is forced through tl ched upon a branch and facing to the front, | : a Control system, E. R, Carichoff , 
1Z ve tae henet + lett 0 = fee tenet treatment of wooden ties In Europe, where} Controller handles, locking mechanism for 
Tv ach bird be ng the letter ipo s breas : , t 
' . less wide distribution of population gives) A. S. Cubitt : are 
. > . , ’ - Conveyer, gravity Ss ye rT 
CLOTHES! HOLDER 1 Pa New | DESIGN FOR A CLOCK-STAND Ww I greater proportionate funds for attention to} ( needy hol ° "O C. Price _— 
York, N. ¥ f tl improvement js| Horson, New London, Conn The design em permanent way, the use of steel ties is con} Corset, J. G. Drennan 
or es P ‘ arc ‘ face . » clack a Cotte hopper >." i we ry 7 ’ 
‘ i a mp ng a trough- | bodice a ircl around th fa of the clock, stantly increasing, and the best opinion and , oe o PP roe Boe anf ss is ste 
hay ha ¢ a sheave jour-| With the lower part spreading at the base and experience go to show that the use of well | Cuff, shirt, T. D. MacGregor : eta 
ed iy oe ! near each end terminating In feet The entire exquisite or made steel ties properly laid (not in marshy oo ogg .f . aan 
, re s produced by scroll patter ; , aha | wag 
: y attacl eto th amental effect is produced by roll patterns ground or badly drained roadbed) will effect] Current motor, water, ( H. Willard. 
arm | reby it idapted | Which sur round the dial frame and inclose two] , great saving in renewal and maintenance| ‘ igo ay . , eases 
o . ™_ . P 7 Cut outs, filling for therma eston 
‘ ‘ pla cupids suspended under the fram lapor, the ties having a lift of thirty years| Cylinder press, single plate: Pht snocren 
REI York. N. ¥ On DESIGN FOR A DOLI S. Kaun and W./ and upward We have no figures as to the — iting apparatus. E. W . 
. . . . lelivery m ranisr ’ 
t ‘ ide RerzensTein, New York, N. ¥ rhe design in]/number of steel ties In use here you might D- ntal Bn or theese . Ss 
iad ‘ ire | this ease shows a doll dressed in fur or like] obtain the information by writing to the Vie See Tapping dic 
i u k : . “en : als Die press, A Thomson ee 867.540 
portion ibl material from the top of the head to the feet.| United States Forestry D a which has : . or seraper, C i Gunn 867 199 
" ted he 4 hood tied under the chin gives the doll a/| made a study of the question with references combination. Tl. Thomas 
{ m | Esquimau garment or outfit to forest depletion by the use of wooden vA ‘ McFadden 
, ties + Ee ha es: 
errate ¢ Nort! Copies of any of these patents will r a> — r of a ee ; means for 
} r t OF . ml a . g the in 0 P . met , “ee 
th t ! gt . be furnished by Munn & Co. for ten cents each. (10627) C. A. E. writes We would HW. Beckman.... ‘ 57.548 
. ' = ‘ | ‘ 1° Duplicators, diaphragm for, M. J. D. Carter 8 h 
Rr} { l , 2 " . ate 1e » . . . ar wae om 
DUST-REMOVIN APPARA Rog | ! ’ tate the name of the patentee, title of] like to inquire if common black gas pipe vuld Dyestuff, vat, Schirmacher & Deicke...... 867.305 
BNSCHILL Bert! Germany In t the Invention, and date of this paper. be coated with a babbitt metal in such a way Dyestuff, vat, Schirmacher & Leopold...... 867,306 
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EL P. Greene Automatic Cut-off. Double Crank 
on-concensing, orizonta!l Engine, size 16 x 42 inches, 
Advertising in this column is WH centsaline. No less | two cylinders, with band flywheel M feet by 41 inches 
than four nor more than ten lines accepted. Count | Speed 7K. P.M. Built by F.C. & K. howlanc, New 
javen, Cont Ibis engine is in excellent condition and 
seven words to the line. All orders must be accom: | nay yeen in regular service in our facwry for several 
panied by a remittance. Further information sent on | years, being dispiaced by giectste equipment in the = 
argement of our plant t may be seen running unti 
request. October 5, its use Ne ing discontinued after that date 
W inc hestes Repeating Arms Co., New Haven, Conn. 
BUSINESS OPPORTUNITIES. 
FOR SALE str ro ara ron foundry com- | Electric furtace J 1 Marshall 
pletely equit jl and it y peration on profitable | piectric awitk i Johnson 
machiner i ated Viehigan town with ex- Blectri ' npectot J 4 Sbhutz 
estient shipui 1 Rest of reasons for selling Ele i d W Richey 
aud will mat r erm Full information Cb@e@r | pio ot pods 1 WwW Stubbs 
fully turnis i. Profitabie, Box 774, New York Electrode f " : lan ps and making the 
PATTERN LEPTERS AND FIGURES (White Metal came, W. 8S. Weed 867,456 
and trae rl mn patterns for castings Lars Ye Electrolyti I Css ind )=— product ( Pr 
riety, prom shipments Send for catalo Ww I psend 867,320 
Kaight & Son, Seneca Falis, N. ¥ 1 ‘ I J pieer 867,437 
INVENTORS AND MANUFACTURERS, having | “!*vators, feed means for tractios a J 
new. aseft duced articies (no toys investi ' ey i oH bl 
gat Wint cient corps of canvassers, we operate SCavs tor eaEs tee 
ln idaho, Washington and Oregon. Goods bought out- | Explosive ! M. ¢ Kessler 
right. Correspondence solicited. Novelty Distributing | Eyeleting » N. T. Lause, et al 
Co., 14 Second St., Walia Walla, Wash Pac apparatus for applying dry hot air 
to the wit Smith 
INVENTORS, Send for free sample copy “ World's | parm gat: 4 M tork 
Progress devoted to interests of inventors All latest Fastener I B. Stimpsor 
de pies in sclentifi and in dustrial world. | vastening device. | Hl. Richards 
World's Progress, 5 2th &t.. Washington, D Feeding ‘devi - j Mueller 
INVENTORS, MANUFACTURBRS! Special ma Feeding machine sutoma tle 4. H. Nilson 
Chines designed, built, repaired, and experimental work | Fence, barbed wire I J. Barnes 
executed in a weil-equiy machine shop. J. G. Fencing fastener i Ww « 
Man‘ie, Mechanical Bnyit a Park Ave., New York Fertilizer distributer Keene & Pharis 
Fiber, apparatus fo ta g pure, P. 
i rENTEeEN ARTICLE n wire, brass i’ ger Minek 
meta nade wider Stamping, press wor rices -- , m 
reasons mt prene cial low prices to established trade, | Fire alarm telegray wk a M. Garl 
The Fischer Mfg Patersor J oo <a : askins 
| ire nyarar a nat 
Fish method and appa tus for preserving 
live G. Yingling 67,468 
AGENTS WANTED. | Fish plate and rail lock, combined, Smith -- 
mn 867.3 
AGENTS WANTED Big protite; Gre-Solvent j hing tackia I Staehle 867.439 
dleans hands mecantly: removes grease, paint, ink, etc.; Flash be ‘le : i Ww Linde 867.281 
every annie buys; get sample and terms. Utility Fl k as be hine f reversing 
(n., 46 West 4éth Street, New Sn rt = gg — © nae se7 901 
rou I 57 32 
EXCLUSIVE AGENCIES GIVEN.—We wanta good | Flat iron waxe cleane and rest, E 4 
man im every town to sell first-class electrical special- Stone 867,442 
ties durtng spare hours to bouses, stores and especially | Flying machin: ‘1. O’ Brat 867.525 
factories, Masy sellers and good big profit Write for | pruyit clipper yf King 867,514 
me Sole Agency. Hill-Wright Electric Company, 06 | purnace attachment, elect ul, Weaver & 
Heade Stree’, New York City Ambler 
Furnace safet levice, blast, W. R. Clifton 
Fuse H. Gels ‘ 
TYPEWRITERS. Fuse box support, J. 8S. Doyk 
N me 
ryPEw RITER Bargain List” free. Deal direct, | “ermen' ~— ae : . - holder for 
eave a ste’ commissions. Underwoods, Remingtons, | “®™™ents, ! . - —-, 
v rs cc thers $2, shipped on trial. Old Re G. Walker 7 
Hebi nsolidated ly pewriter ix., 43 Broadway, N.Y. | a8 bur furnace, J. ©. Krieg Sot 
Gas cooling and gasoline separating appa 
ratus, Hastip « B h 867,505 
Gases with liquids and liquids with gases 
MOTION PICTURES. apparatus for treating S. Bradley .. 867,553 
jear for feed cutters retior & Haldemar 867,444 
THE MOVING PICTURE WORLD, weekly, Wcents | jo sooty utter for straight. helicoidal 
per copy eariy sul apription $2. The only paper de- yeas owe, S 1 ‘I B vd = 86 42 
voted he moving picture, illustrated song and lan- and conica ag B — 
. tern teeture teld Moving Picture World, Bos 450, N.Y Gin attachment linter Reinhardt & ~~ > 
ee 867,412 
WANTED Addresses of enterprising men contem Glass, making fire retardant, ( J. Jungers 867,510 
Plating entering the moving picture business. Biggest (jjove stretching implement 4 a lios 
paying proposition for small capital known. Write for schy 867 374 
information. The Actograph Co., 0 Union Square, N.Y_ | Guns semi-automatic attachment for 
breech loading, W 1. Driggs 867,258 
Guns, telescope mounting for, J. Wilkinson 867,328 
MODELS & EXPERIMENTAL WORK. | Hammer handle sanding machine aut 
INVENTIONS PERF ECTED.—Mechanicai Drawings matic, F. A. Phelps 
Toots, Die ial Automatic Machinery and Novel- | Hammer, pneumatic A. J. Doughty 
ties man ture The Victor Model and Novelty Cu., | Heater Frampton 
Phone 68 Worth, Corner Pearl and Centre Sts. . ¥. | Heater safety device Filson 
Heel burnishing appliance, W W. Crooker 
Hog catcher W. Park 
Hoist brake, self-adjusting, P J Darling 
AUTOS. ton 867,483 
ON AVCOUNT OF THE NUMEROUS INQUIRIES | Holst, spur geared, P. J. Darlington 867,484 
we hay recently received for chauffeurs. we bave de lowe rack I V Forste 
ehied to s department that will enable you to be- llose =supporte I Jobnsot 
ome an experienced automobile driver and mechanic Ilydrecarbon t r Seagondollar & Wh 
Special course rthose out of town. Write Autome ans SOT 
bile Rechange, 416 Broadway, New York City Ice and sleet cutting contact shoes 4 
Fullerton 867 358 
lee box attachment, W W. Stevenson 867 S17 
| Incubato heater J Ww Whitfield 867,457 
TIME STAMPS. | Ingot stripping mechaniam, Shem & Israel 867,311 
riMe WAS IT? Hoggson’s time stamps! Jack and brace, combination, J Potter. 867,531 
int the date and correct Time on any smooth | Jar or ther vessel for containing gaseous 
the hand can reach. Ten years’ successful use liquids and the like, Wrightson & 
Ss. i. Hoexson & Co., 08 Fulton Street, New York | Brown 
Joint casing, universal, F. H jogart 
i Key holder H I Dietz 
a us Lamp, electric are E W infield 
BOOKS AND MAGAZINES. t— incandescent is, T. S. Haight 
ELECTRICIAN AND MECHANIC.--Practical month. | Lamp lighting and extinguishing apparatus 
souaeine for electrical and mechanical students and gas Elton & Stephens ° 
rs Publishes iUlustrated directions for con Lasting machine Ww A Sond 
ng dyoamos, motors, gasoline engines, wire Leather working machine, F ( Packard 
hy electroplating electrical wiring, me Legging A M Docter 
nim! drawing, Gsing toois, furniture construction Lenses ease for detachable segment H 
boat betlding, all kinds of mechanical work. One G. Huffman 
ioliar yearly; trial subscription for three months, Light system, subaqueous, | Dion 
tw yoconts. List of electrical and mechanical books | 1 jouid receptacle gate. W. S. Robertsor 
free. 8. A. Sampson Pub. Co., 6 Beacon St., Boston, Maas, | “UNO cecelawe > = , 
| Locomotive cabs mbination seat and 
- tool box for, R Koe lle 867 381 
CORRESPONDENCE SCHOOLS. | Locomotiv electric, 8. T. Dodd 867,486 
PATENT LAW AND OFFICE PRACTICE BY MAIL | Looms, controlling means for take-ups for sale 
Free bookiet and specimen pages of thoroughly practi- M Moul SOT,25% 
éal course Price reasonable. Correspondence School | Looms, selvage forming mechanism for = 
wf Patent Law, Dept. A, 1865 Mintwood, Wash., D. ¢ I Poalk 867 200 
Mail pouch, J. | Harris ‘7 
HOW TO ASSAY ORES AND MINERALS.—Up-to-| Mailing machine x. s Thompson 
date thorough instruction contained in my special Min-| Manure spreader, | P Ross 
eral Course. Big money made to this branch of Miner Measuring instrument Davis & Haskins 
aloe Full particulars free, Lawrence, 87 | Mechanical movement B oO Ring: 
srembali Strect, New Haven, Conan. | Medicine dose indicator, R. L. Wardin 
| Mill feeder, grain, J. H. Felderman 
| Mop wringer \ M turnham 
SCHOOLS AND COLLEGES. | Mot 4 starting device ulternating current 
( ates 
PRACTICAL INSTRUCTION tn the engineering use | wo holder a W. Scott 
of Algebra, Geometry, Lovarithms, Trigonometry, Slide- | nai) plate heating furnace, W. 8. Myers 
rule, Planimeter, Perspective and Scales. All by mail. | Not box for fowls, A. D. Crosley... 
Geert Biaauw. 2 Broad St., th floor, Room 12, N.Y. City onal D. Moulton ' 
Nut lock J. L. Doelp 
|} Ore concentrator A Gulonneau 
AUTOMATIC MACHINERY. 1 ox separator, J. A. Haralson 
“aper or boart awe 
MANUFACTURING, - Special dies, tools, (jus, ete, | OS hl egg a ne 8 
tone perfected, fine model making and experi Pencil holder. fragile and caustic. J. Barnes 
work, designing and draughting. Hall Bros P . @ a Iu M : 
bt ~4 n St.. Jersey City. Phone 10901, J.C. ~~ as abner 
Penhold iN G Rudy 
Piano pedal, | P. Sedgwick 
Pigment and similar compounds, lead, E 
ELECTRICAL. Sperry 
ie Pipe cap, W. H. Blood, Jr 
ELECTRIC WATER HEATER complete with wire | Pipe, collapsible inner sbell for molding 
ami piug tf r Li ma volt alternating current Olle 1 pint of tapering ‘ Simpson ¥ 
wate er | ‘. ‘ $1.2 by mail. Richard Toennes, | pipe curving machine, W. ( Kirk 
Box 044, Bovav le ao Pipe flanging machine Allen & Patterson 
| Planting rcbine I Umratt 
a | Plates, apparatus for pening packs of, D 
MACHINERY FOR SALE. | M. Somers . 
FOR SALB.—Experimental Outfit, cost $20, will set) | PO, for supporting overhead wires and 
for #10, two Motors, 12 C, P. Lighting Outfit, Voltmeter, x the like, cementitious, W M. Bailey 
” send stamp for photograph of same. Paul M | Power transmission device, E. P. Warner 
anke, M*. Carmel, Il! | Prepayment meter P. Cox 
} Printing press, G k Pancoast 
| Printing press, triplex H k Bechman 
PHOTOGRAPHY. I — “2. ow rified small arms Holland 
4 oodward 
"HO TOGRAPH ERS, we want to get you in the habit | Pulley, H Gilbert 
Of reading the American Photographer and Camera and | Pulp vessels, making formed, W. A. Lorenz 
Dark boom. the Digvest and best Photographic monthly Pump, W B. Erb 
The yea subsoription price is $1.50, 15 cents monthly | Pump, centrifugal, A. Frayer 
at news Joalers. We will send you four numbers as a |} Pump valve, KR B McMakin 
trial subseription for 2 ents in stamps or coin Am- Rail bond I r Pates 
@fiean Photographic Pub. Co “i Broadway, New York | Rail bend F w Richey 
| Rail joint bridge. W. H. Woodcock 
. Rall stay ‘ Guthridge 
SEASICKNESS. | Railway pleasure, ¢ H. Smith 
SRASICKNESS and Car Nausea prevented, Brush’s | Rallway rail support, A. J. Harms.867,362 
Remedy (Fl rir prophylactic Guaranteed perfectly | Rallway signal, automatic. W. H. Harris 
Uarr a 2e¢ Only preparation that has never failed Rallway signaling system, L. H. Thullen 
Free booklet proving these statements sent br Brush | Railway switch g. M Reily 
Chemical ©, ™® Broadway, N. Y All druggists $i per | Rallway switch, automatic, C. C. Chancey 
bottia, | Railway tie, J. C. Speaker 








Wood-working 
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For ripping. 
ting, mitering, erooving, 
boring, scroll-sawing edge 
moulding, mortising; 
working wood in any man- 
ner. Send for catalogue A. 
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Engine and Foot Lathes. 


MACHINE SHOP OUTFITS, TOOLS AND 


BEST 


Cincinnati, 0. 


SUPPLIES BEST MATERIALS. 
WORKMANSHIP. CATALOGUE FREE 
SEBASTIAN LATHE CO.. 120 Culvert St., 
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COMPARE THE COST 


TO COVER 25,000 MILES WILL REQUIRE 


I Set Swinehart’s 
No Repairs 

No Expense 

No Delay 

No Uncertainty 
No Uneasiness 


20 Pneumatic Tires 
Constant Repairs 
Replacements 
Delays, indignities 
and Worry, Uncer- 
tainty, Uneasiness 

Get our booklet ** Proof of the Pudding’ 

Also catalog “ E”’ 

THE SWINEHART CLINCHER TIRE & RUBBER CO. 
N. Y. City AKRON, 0. Chicago 
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Velvet Edged Razor 



















about 
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AVOID 
UNSEEN and Germ Exterminator 
DANGER Insures a healthy home, stable, ben 


house, dog kennel, 
or out house 


Send for faci 
NATIONAL CHEMI 
328 EB. 13th St., 
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Would You “Make the Round 
Trip’ Without Uncertainty? 


Investigate the 
Hildreth 
Marine Motors 

We are ready to 


“SHOW YOU” 


Send for valuable facts 
Marine Motors 


THE HILDRETH MFG. CO. 


eee S.A, 


The ‘20th Century Disinfect 


pig pen 


Is Non-poisonous 
Used everywhere with perfect safety 
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CAL CO. 


Anderson, Ind. 


Motors 


There is a guality in the smooth 
surface of a Torrey Strop which 
gives a wonderfully fine edge toa 
razor —our free catalogue tells 
you about it. Once you shave with 
a razor stropped on a ‘“Torrey,”’ 
you know what is meant by a 

‘velvet edge’’ and youknow how 
to get it. 


are best. ‘To use one putsa razor 
in such fine trim that shaving is 
a luxury. 

Torrey Strops can be had for S0c, 
$1.00, $1 .50, $2.00 and $2.50, in style and nal: 
ity to correspond with the prices. Post- 
paid if your dealer doesn’t have them, and 
& new strop or money back if not satisfied. 


Ask for TORREY STROPS and RAZORS 











ae Dressing will keep 
any strop soft and pliable. Price lic at 
dealers or mailed on receipt of price. 
uable infor- 


Catalogue con 
mation free. 
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4. R. TORREY 4 CO., Derr. G Weacester, Mass. 


, HARDERFOLD 
HYGIENIC 
UNDERWEAR 


Inter-Ai.«* pace S)s'em 
is two-fold throughout, afford 
ing protecfion against the vicis- 
situdes of our variable climate to 
Invalids, Athletes, Professional 

hants, Accountants, 
and all occupations in life, in- 
door or out 

Over 1100 Physicians 

have united in testifying to the 
sanitary excellence of the 
HARDERFOLD system of un- 
derciothing. 
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HOW TO MAKE AN ELEC 
Furnace for Amateur s Use.—The utilizatio 
electric circuits for small furnace work. 
Hopkins. This vaiuabie 


nace can be made by 
use of tools. This article is contained in 
AMERICAN SUPPLEMENT, No. 118. Pri 
For sale by Muxy & Co., 
or by any bookseller or newsdealer. 


Kerosene Oil Engines 


Marine, Stationary, Portable 
NO DANGER, Mosinee P ‘ower, Light- 


est Weight. Simple. Relia 
No Batteries, 
sion. Fully guaranteed 
logue 8. A. 


Wr 


INTERNATIONAL OIL ENGINE CO, 
New York, 


38 Murray | St., 


Wizard Repeating 


LIQUID PISTOL 


Will stop the most vicious dog 
man) without permanent injury. 


or 
Per 







fectly safe t arry without danger of 

leakage. Fires and recharges by pulling the trigger. 1 
from any liquid. No cartridges required. Over 6 shots in 
loading. All dealera, er by mal!, 50e. Rubbercovered he 


Parker, Stearns & Co., 226 South St., Dept. G, New York 
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r er Testing 
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River and Harb: 


ete. Our five 
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$15.00 to 865 
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typewriter bargains you ever heard of. 


Melaughiin Typewriter Exchange 
1018 Pine St., St. Louls, Mo. 
We rent all makes of 


apply remta! em purchase 


By N. 
article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
any amateur who is versed in the 


61 Broadway, New York City, 


Self bn my by Compres- 


&2” No charge for packing. 
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KEYSTONE WELL WORKS 
Beaver Falis, Pa. 
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HARDERFOLD FABRIC CO. 
163 River Street, Troy, N. Y. 
Send for Catalogue 


We WIIl Make You 
‘ Prosperous 


If you are honest and ambitious write us 
today. No matter where you live or what 
‘our occupation, we will teach you the 
| al Estate business by mail; appoint 
} you Special Representative of our Com- 
={ pany in your town; start you in a profit- 
fd able business of your r own, and help you 
) make big money at o' 

Un al opportunity “seer 
















men without 
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Vv ook A 120° ann eTell particu re 
free. Write today. 4ddress nearest office. 

NATIONAL CO-OPERATIVE REALTY CO. 

Phelps Bidg., Serantos, Pa. Marden Bidg., Washington, D. C. 

Deiear Ridg., Oakland, Calif. Athenaeum Bidg., Chieago, Lil. 


WET PROCESS CONCRETE IS BEST 


Ournew Invincible Concrece Block - -~ makes blocks 
face down. wet prucers, damp cured. riple Tier Rack- 
ing System cures and bieaches to ata on. Tandem. 
nyincibie makes two blocks at once. New catalog free. 












‘the Pettyjohn Co., 615 N. 6th St., Terre Haute, Ind. 
| . * 8 i) 
First and Original Motor Buggy = 
$250 “SUCCESS” AUTOMOBILE = 
Practical, durable, economical 
and absolutely safe. A _ light, 
strong, steel-tired Auto-Buggy. 


Suitable for city or country use. 
Speed from 4 to 40 miles an hour. 
Our 1908 Model has an extra 
= engine, patent ball-bear- 


a wheels; price, $275.. Also 10h. p., 
$25.00 extra. 
SUCCESS 


Rubber Tires, 


Write for desc ripetve literature. 


AUTO-BUGGY MFG. CO 


Address 


lnc., St. Louis, Mo. 
BRE ea 


Atlantic City 


3 HOURS FROM NEW YORK VIA 
NEW JERSEY CENTRAL 


Solid Vestibule Trains, Buffet Parlor and Din- 
ing Cars. Leave West 23d St. 9.$0a.m. daily; 
12.50 p.m. (Saturdays only); 3.20 p m. daily (ex- 
cept Sundays); 2.20 p.m. (Sundays only) 

Leave Liberty St, 10.00 a.m, daily ; 1.00 p m, 
(Saturdays only); 3.40 p m. daily “smcept Sun- 
days); 2.30 p.m. (sundays onal 
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Railway trains, means for se a4 
controlling. the speed of, D. J. Me- 
CE - 500 siewhtwdiee <etdensenestedes 867,522 

re 


Receptacle, hermetically se ~aled, J. 


Cee — 
















DS * 006.2dowekendivans partes os nelnda 867,239 
Rheostat, motor starting, E. R. Carichoff. 867,475 al 
Rod or hoop mill, F fi. Ps owecdsese 867,249 
Rotary moter. PF. TRB  .cccccccccccesecce 867,200 
Rotary press, double line, H. F. Bech- 
Pe. cseseaue ER a --++ 867,200 
Saddle, harness, 4 é& ‘Spies oCeeveceesdo 867,438 
Saw filing machine, L, 8S. Keeter........ 867 512 
Th id | d Saw, inserted tooth milling, H. 8S. Hunter. 
e ideal underwear Saw support for undereutting, A. EB. Shroy. 
f d - Sawing machine, G. Walker ...........-- 
Scaffolding, G. E. Humphries............. 867" od . 
- outdoor recreation. Seale, refrigerator weighing, F. D. West... 867,327 This . 
N M . Golf Separator. See Ore separator his scene is 
INO otorist, olfer or Separator, Brunner & Buhring........... 867,240 enacted daily in the office 


of the Chicago Tribune. Long 
lines of men and women are continu- 
ously inserting their “ads” for situations, 


Sewing machine attachment, E. Eschel- 


Yachtsman should a with- ___ bacher 


Sewing machine ‘lock, R. Barr . 





Shade pull, D. B. Rawson...... 









out it. ee Shaft hange>, E. E. Melntyre. How easily any one in this crowd could 
ll suspension, 1. Capen. cutting put himself forever above such a quest for 

Special Weights oo Fall : inee shines, apparatus ter, A. V. Brown. insignificant, poorly paid positions // 15 on/) 
Sheet metal working machine, E. Riley.. positions that require special traimeng, special 

Write for samples and booklet Ship cleaning apparatus, J. A. Kennedy-Mc- Skill, special knowledye that must and do : 
Y . . : Gregor ...cee ptt ee tees eseeneeees > : oe the man. Hundreds of such positions are 

Of particulars. Sign, street car, W. Brundell............ 857,554 advertised day after day and still cannot b 





satisfactorily filled 






Singeing and winding machine, W. C. Perry 867,297 
Skating rink floor, portable roller, F. R. 


















































































































































be ; BOUT. cocdvcsccenves wee steeeeseeeceeee 867,330 The American School of Correspondenc: 
- - Sieeping-bag, _paoumatic, ; r. A. Abbott... a 18 constantly fitting thousands of young men 
> “4 e Soap OK M« e ° . Lee eee eeeee . ats i iti , “re > ts = 
Dr. Jaeger s Ss. Ww. Ss. Co. s Own Stores Solder-hemmed cap, B. M. Lang, ir........ 967,388 to start life in positions where there is an a 
New Y orks 306 Fifth Ave., 22 Maiden Lane. Solder, manufactured, E. M. Lang, Jr .. 867,384 sured future for a man of ambition and brains 
ees uiton St. — = Boylston St. Spike, R. E. L. Simmerman............... 867,429 It is taking older men from poorly paid, on 
Phila. : 6 Chestnut St. Chicago: 82 State St Spinning machine, mule, W. E. Ahern 867 ,332 . i laci em where there 
Agents in all Principal Cities Spring-platform for vebicle-seats, chairs, = year ee " We = 9 M ee oi 
lounges, and bed-bottoms. H. Higgin.. 867,507 S . ploy “6 . 
Square, folding steel, J. Roop............. 867,420 Send for FREE HAND-BOOK deseriiing 80 cours, In 
Stacker, hay, J. Dain.......... teeeeeee 867,248 cluding Electrical, Mechanical, Steam and Civil Kugtaeering 
Starem pramen, ean, wt . Benoid. etevesses poke oy Mechanicai Drawing, Structural Drafting, Architecture, Tele 
Steam engine, F. » & 867.2 phony, Tek shy, Coll Pre; 
Steering gear, M. . 867,290 a oy 
Stoker, mechanical, ‘ 867,443 AMERICAN SCHOOL OF CORRESPONDENCE 
Surgical appliance, R. C. Barrie.......... 867,340 Chi Hino 
Sweeping compound, B. Singer............ 867,538 cago, nols 
pene, 2. Wet ERs 6.6.0 ccescreutavavess 867,445 , 
Syringe, vaginal, W. G. Cronkright....... 867, 247 . Mention Sci. Am, 10-12-07 
Talking machine sound-box, J. H. Elfering 867,25¢ -4O5 Caliber Model - — —-- 
Tallying sheet, M. H. Watson............. 867, 4 NOTICE TO CONTRACTORS. 
Tapping die, G. Ermold................ .. 867,262 ; e ° 
Telephone lines, testing system for, W.. W. ; "95 High-Power Rifle se A yp oe fy 
ee ovens ++ 867,349 e State Hos Meal, , Foughkeepe le, N. with be received up 
Thill coupling, H. M. Reynolds....... 867,413 to 4 o'cloe . on Wednesday the 0th day of etober, 
Thread retainer, A. N. Chartier .. 867,347 ‘ ‘ io by the pints ¢ Lge pen ip Lunacy the Capitel, 
Tire-protecting device, L. H. Kinnard..... 867,515 This rifle, aptly called the Albany. N. Y., when bids will be opened and read pub. 
Tires, ae device for inflating, R. ‘i. or Gri 1 co and a Drepligs and "specications. may ot couse 
Campbe ee e Se evsee odgeoeh sever J “ 0 is y ed a he BMudson 
Tires to wheel rims, means for persis oe 2 ome ba y Gun, 1s the most oe & — Mtate “Arehtteet, Capitol “5 or 4 ap 
3 ane eceeeovcsce 86 . oO any, 
Tesi. “eambination, “Ik ‘ape o6T 566 powerful hunting arm ever Contracts will be awarded lowest rospeinst- 
Top, - - em.. rrr. g67'3738 d N ‘ ‘ bie and sepatie bidders TE, the bids exceed the 
be ka a | iene N67 228 made, oO animal can with- eee & pants, tds i therefor, in which case the 
Track sander, J. M. “Smith...... seeeeee 867,43 . BL { 
Traction apparatus, electric, A. Zehden, aus stand the smashing, knock- _ Dated “eieen Tle pt I penaninston in Leuacy. 
reissue .. ge sbeticboosrs - 12,7¢ ° eemanneSe Satan —w ~— 
Traction- -operated implements, attachment nitions down blow of the 300-grain Tai T $ B E ¥0 mT R F 
for, Helvig & Danielson......... oa : r: 
Trains, automatic safety controlling means bullet it shoots. For hunting ACTORY 
for, D. 8. Affleck.............sssse0es 57,331 Pe | We estimate on anything you want made to order. 
Tramways and the like, ‘point. shitter” for, eee dangerous game, it’s the gun | STAMPINGS, MODELS. EXPERT WORK 
s Lad J > 
way . , a : : : blish “The Silent Partver,” a brainy litt: 
mF OO ee ones of guns. Investigate its merits. [| magazine, fullotsood thoughts, Sample tree Write oe 
Temnetine: WD. WMeswGlinccncccsccccendecus -f 392 THE Hn MACHINE AN Db BT ANPING ow. 
Tunneling apparatus, D. Maxwell. .867,284, 867,520 FREE: Our large illustrated catalogug. oto Hamilton st. Cleveland, 0. 
Turbine adapted for the use of combustible 
Ei a mmc. sorig| J WINOMESTER RepeaTina anme co. I || gf QUCSGI ose Pyne 
Turbine wheel, J. F. M. Pcs dans ce 867,407 NEW HAVEN, CONN. |. MFG. CO.. 899 Clinton St., Milwaukes, Wis. 
pe-casting machine, F. A. Johnson..... 867,277 
z ewriter tabulati levi G. W. Car 
we ML” Yos-Van gas toa tasergoes>3 aos MODELS & EXPERIMENTAL WORK, 
Umbrella, A. H. Bamberger. wet -.+++ 867,227 Inventions deveiuped. Spectai Machinery. 
. Umbrella and walking stick attachment, - V. BAILLARD. 24 Franktort Street. New York. 
R. J. Newson.. . ve PONS = , 
Ol 0 the ro iC Valuable case, collapsible, J. EB. Carroll... 867,568 ——— R IBBEI Expert Manufacturers 
mene’ A. 4 mhent _f ° $e08 eens aa Fine Jobbing Work 
alve, C a Oe rrr ee 1T 408 ” A 
: Pa Valve, check, Confer é& Woodling.. h) se7!245 Si 0 THE THE “READY - pe — AE PARKER, STEARNS & CO., 228-229 South Strest, New York 
A trip to the beautiful islands of the Valve, check. A. J. Pfluger. cig: STOO Tit which you tad UT meenaremaltn bad doors chenet — oe 
. . alve for quic ue purners, regu at ng, of any mechanical layout. Graduated in 10ths, 20the ! s “ tre 
West Indies, where the sun is gener- C. F. Currey....... or Bletric Units, IV's a practical tool in every way MO ODELS|}' 9 ) UNION MODEL WORKS 
h f li l . d h Valve mechanism, E. H. Holmes. You @an carry it in = pocket. Soares &- GEARS f o~ 
ous, the folage luxunant an the Valve, plug, M. J. McGill... ee name and Se wil Berace Money 
I . . Valve, pressure- equalizing, C. Ww. Henson. . ' & aS 
climate delightful, when the Winter Valve, water cooled, N. McConnell >» ee we by oe MODELS ExTERINSR FAL ne “eat 
. it ] d th Vat cover, bleach and dye, F. R. Vose Oe Fine, Accurate ¥ ork FE. Behoil 
in its solemm grayness pervades e Ses le, side opring, ¢ A. Beblen........ a *,t, ? 3747 ,%,%,2,1,2,?,2,1,2,2,' #,9,9,%, 22,2 A to U Union Street, San yeni 
° , : ehicle step, y. A. Lannom adeceae of a - - 
North, is Nature’s Call to those in Vehicles, propulsion of, C. P. Delo....... 867,254 ] We Supply Dies, Pressed Steel Products, Sheet 
. Vending machine, I. C. Woodward........ 867,545 Metal 8 ings, ‘Tools, Models, Novelties, Patterns. 
need of rest or recreation. Wagon bed and rack, combination, J. I. b star Macher’. , Caick Gaiveston, stivenuye pr ices, 
° . Sharp. .... cee ieaticchéuseeveth 867 300 10 Model Supply Co., e d Ave., Chicago, ii! 
Jamaica particularly offers unusual Wagon Drake,’ L. 6" “Leopold. 0..0.0.0 867.387 Chemical Analyses Sole 
Ks yagon, dumping, eberling seseeeee 867,366 Pn rial products examined and working How to Use Portiand Cemen 
advantages for a sojoum—encellent | | Feshiss pectiee stant cic Se 4 ee reaper uigs provided, procemes improved, coune EMENT, BOOKS. i Soot Masco te 
1: ee >» ts sel and e: idence. Assay of ores, alloys, water . ite onstruction, lit rest paid 
hotels, automobiling and all other out- _ Stevens os bars cans MR geese 867.470 | and fuels, ete., etc. Inventors assisted: instruction, sennaeagrcstbagpaon ie. tens atten ye phar 
2 6 4 eo Water heater, W. P. Cosper........... .. 867,480 ’stabli d 1882. M y, C cago. EMENT AND ENGINEERING NEWS, Chicage, i; 
door sport: The splendid Prinz Water, treating, A. J. Simmons...... 867,313 
)_ Weighing machine, automatic, Dougiass: & 
steamers of the Atlas Service will take _ Jones .. 867,354 
- Well-making machine, M. D. & R. T. 
YOU there comfortably and quickly. _. Rochford HELGE heer ae 867,536 
| Wheel brace, Z. M. Bonner (aweoes 867,237 
* M4 > Winding machine, W. C. Perry........... 867.298 
A 23 day Cruise to Jamaica, Window, casement, I. Wroblewski, reissue 12,699 
Window frame, metallic, W. J. Henry.... 867,360 


Colombia, Costa Rica and Panama, 
sailing every week—costs but $115 
and $125. 


Send for Free Particulars 
Hamburg=American Line 


Wire ane receptacle, three zd. 8 / bi “ 
mowert ree i Rew a A Watch 
Wires and the like, ‘apparatus for straining . : ; 
. see 8 2 
Completed 


Cc. Burton . 
Wrench, C. T. Holman 

It takes longer to adjust a good 
watch than to put it together, 


Wrench, G. P. Weichel 
Wrench, R. Toward 
Real watch-making is not merely as- 


Wrench, M. H. Hartman.. 























































35-37 Broadway, New York DESIGN Ce I. sembling the parts, but balancing, ad- 
PHILADELPHIA BOSTON CHICAGO ST. LOUIS ESIGNS. eee ae = justing and fe mage mene aoamee 
SAN FRANCISCO » , sonal to run smoothly, regularly and accurate’ 
Bedstead, EB. de Wolfe........... deeecsecce 38,843 
~ ee Plover ss under all conditions of temperature, posi- 
tion, jar, jolt and vibration. Every 
- . LABELS. - 
’ 
¥v ON THE LEVEL’ your “Banzai Pongee Handkerchiefs,’ for hand- 
work is out by using the “ Which Way ” kerchiefs, Bacon Art Co...........ss0.00: 13,816 
Pocket Level. Size of a silver doliar, 3m. “Buffalo Mead,"’ for a carbonated beverage, 
thick, neatly nickeled. Sample for twenty- We EE vn cgseevpesscserves cpa 13,811 
five 2-cen! stamps. (2% Caliper catalog free. “Fine Rollmops,’’ for fish prepared for the 
E. G. SMITH ©O., Columbia, Pa. market, 8. Schmidt & Co............ . 18,812 
(2 Liberal Inducements to Agents. “AH & L ‘Sanitas Soft Finish Gentlemen's : 
Handkerchiefs,’ for bandkerchiefs, 
PE CME, Ueno eke 66ecdbecentsesees 13,817 
‘ “Hydrona,”” for a complexion powder, A. is completed by the makers. After the movement is assembled it is tested 
60 YEARS’ ym ST  —g Ree and adjusted until itis absolutely accurate, then it is put im its own case by 
! . » Brothe 3, 
EXPERIENCE “Silkella Handkerchiefs,” for handker-. the makers and again timed and tested for weeks. Any variation caused by 
chiefs, Bacon Art CO...........cs.e00e% 13,815 changed conditions must be corrected by a complete re-adjustment in thease, 
O-Aate en * pees tor anteme- so that after the final adjustment every Howard Watch will keep perfec 
— eee Se 6. Sa S.. Se with the hairspring regulator exactly in the centre of the scale. 
63 To further protect this permanent adjustment—and to give you 
PRINTS the means of identifying the case and movement, each Howard 
‘ befor is placed in a velvet-lined mahogany case, accompanie ey 
“Apparel for Man and Boy,” for clothing, rtificates of Guarantee, giving the movement and case numbers 
Trace Maagks SS RR eR ee 2,124 . 
Desicns “Eventually,” for flour, Washburn-Crosby Co. 2,123 and the fixed price at which the watch is sold everywhere. 
Copyricuts &c. “Men's Apert,” for men's apparel, Schloss | ms anes Watches are made in ee Prices range from 
escri _ Bros. Co, «+. -+- . wesseess 2,12 to $150, the difference being not in grade of materials or workman- 
qutckiy aseortaity 2° pay whether’ 2 “WwW = ay reco Clothes,’ for ‘men’s clothing, e108 Ship, but in quality of case, number of jewels, and adjustments. 
tion ts bably patentabl: ommunica- a Pes aesSrcccecesesors  - 
invention is probably al. HANDBOOK on Patents “Watch Wisdom” FREE. 
*Picents taken, through, Munn. & Co. receive _ADrinted copy of the specification and drawing dom,®"s mighty intercating bool which tells more 
of any paten n e foregoing list, or any e b le’ ri 
special notice, without charge, in the in print issued since 1863, will be furnished — Othe Hetberd. ae vse Wa — ve wertten 
this office for 10 cents, provided the name an 
"Scientific American, | number of the patent desired and the date be aoa a WATCH COMPANY, 
A handsomely illustrated weekly. given. Address Munn & Co., 361 Broadway, New South Street, Waltham, Mass., U.S. A. 
bin & Co oss all a Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
Co, astern ra New going list. For terms and further particulars 
address Muon & Oo., 361 Broadway, New York. 








Scientific American 





OcTOBER - 12, 


1907. 











Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, | 
High Pressure Mine Service and for | 
every pumping requirement. #* »* s| 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking | 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. # #8 SH A SS 


NEW YORK BELTING & 


PACKING COMPANY, Ltd.| 
1 & 9 Chambers Street, New York 


All varieties at Fowest prices ” Be vat Ratlroad 


‘Track oe Wagon or Stock Seales mad 
oa0S 2 - ny mg, Hates 
owing ben: 


ful articies, including Safes, 
Money, Lists Free hw aGO SCALE Co., Chicago, Ll 


tnea, Bicyeles, Tools, ete. save 










wer oteas ARE Two REASONS 


utr SHCONT ay 
tell, before buying 










your require 
King 16 feet of dup 
vo be nosed over and 

4 pen-written anc 
written original 


“gry =e 4 
i 





woe ‘Lon, 
Saegmuller Co. 


Manufacturers of 


High grade Astro- 
nomical, Engineering, | 
and other Instruments | 
of Precision. Send 
for catatog. 

BAUSCH, LOMB, 
SAEGMULLER CO. 

Rochester, N. Y. 














for speed ¢ raft or family launch here is a STRICT- 
Hh Y FINE engine—fne in every meaning of the word. 
The mar ae i flooded with “cheap” marine en- 
“ines » believe the public is tired of these toys 
and ms B... “shifts, hence we offer a strictly fine engine 















uta price that will astonish you by its reasonabieness. 
yee ) eter te 0 6 ate guaine erank cases nade of 
a ni ler — ” and equally as strong); positive 
matic system ot ly brication that main 

me level of oll in each splash cot 
ae ot at al) th two roomy hand 

le pintes in crank case Par n’'s Man 
wanese brons ting rods; 

che r float f arbureter. En 
gine m mote beautiful appearance 
with ite hi hly dinished castings and 

all trum » polished brass. 


Write to rm for catalogue. 
SCRIPPS MOTOR CO. 
598 Trumbull Ave, , Detroit, Mich. 


OLDS. 


ENGINES: 


“Best by Every Test" = 
t Report : 





L, &10 h, 
iyi, Wh. p 














U.S. Gov 








There are more than 1200 people employed 
in the manufacture of my razor in the Ameri- 
can factory alone. 

I also have factories in Canada, Germany, 
on and England, all 
working to their utmost 
capacity. 

My razor is sold in all 
the principal towns and 
cities throughout the civ- 
ilized world. 

Atsk your dealer for the 
Gillette to-day, and “shave 
yourself’’ with ease, comfort 
and economy. 


The Gillette Safety Razor consists of 
triple silver plated hoider and !2 double: 
edged blades, packed in velvet lined 
leather case. Price $5.00. Combination 























Sets from $6.50 to $50. The blades are 
so inexpensive that when dull may be 
thrown away as you would an old pen. 
Sold by leading Jewelry, Drug, Cutlery, 
Hardware and Sporting Goods dealers. 


Ask for the ‘‘Gitterre”’ and ovr in- 
teresting booklet. 
Refuse all substitutes and write 


for our special free trial offer. 


GILLETTE SALES au 
COMPANY Re 


207 Times Building 
NEW YORK CITY 
















ce 
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Accurate p 
Chronograph 


Seems a low price yet is a 
fact. The New York Standard 
‘‘Stop-Watch’’ is the lowest priced one; is the 
only one made in America, and the only one 
made anywhere that is Fully Guaranteed. It 





will pay you to fully investigate them at your 
Jeweler’s. 


New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 











For 25 years the = 
standard Used by U. 8. Government Wee 
build engines from 3 to so H. P. for all sorts of & 


stationary and farm power 


OLDS GAS POWER CO. 
; eee Seager Street 


OnE 











TAPES AND RULES 
ARE THE BEST. 
For sale everywhere Send tor 
No, lf 
LUFKIN RULE ee 
Saginaw, teh. U. 8.4 


“UNIVERSITY. 
SHOE 














whe Mark 
Heat est ¢ oily ms o leather—tan col- 
ored Wa ght constru 1 Com- 
foxtable —* av ind ictibie, 
Bend fur pam 


rw ‘ADDEI L, 
1910-1819 Me arket mt., hiladelphia 


sss | 


15 te BI Beath Olinton Street, 














Produces a fie white, powerful steady light, is absolute! 
safe, ae wae st aa electricity or acetylene—cheaper ¢' 
DIRT, SMOKE OR O 
sy us -b. sy hese in over 100 different styles. Every 
lamp warranied. Write for catalog Agents Wanted. 
THE BEST LIGHT CO., 87 €E.5th St., Canton, 0. 
























Order direct from our 
and save for yourself all Jobbers’ a, 


sis pro's Hoosier Stoves and Ranges 


“ The best in the world.” Are sold on 30 
days’ free trial. ‘packed bo the freight. Guaran 
,~ for years, bee chect ya aillion doliars.”” 
# Hoos are Savers and easy bakers.” GAS SOF | 
ily made of highest grade caleeed material, 
nase mf with many new improvements and 
a. Oer lar v sho 
the greatest bary i eas Pom" — — ~" a 
EF Write for Catalog and Special Free Trial Offer 
Hoosier Stove Co., 257 State St., 
Marion, Ind. 


















































COLD GALVANIZING 


AMERICAN PROCESS NO ROYAL 
SAMPLE SanwolNFORMATION on APPLICATION 


—. = NICK EL 
Electro-Plating 
Apparatus mi Matenai, 
2 Hanson 4 \ £ VanWinkle 






ER, . Bids 


3 & 8. Canal St. 
Chicag 

















The MOHR 


COMBINED Record-Making and Self-Playing se 
ment for Piano. Patented April 16, 1907, by 


i 


Gottlieb Mobr of Cedarville, West Va. Re ord 
| made while playing and instantly reproduced with 
| rendition of performer. Makes any number of copies. Records 

in key written, reproduces in any key. A correct record made 


of any composition, though you cannot play. In regard sale 


of Patent, Royalty, etc., address Patentee. 


The Holsman Automebil 


FIVE 
YEARS 





















STANDARD type of power vehicle, light, 
strong, handsome, high-wheeled, high- 
bodied—simple, and splendidly efficient. 


“Rides Like a Carriage,” noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttiest, country roads. Practically no repairs 

| and low maintenance. 

Solid Rubber Tires—no pneumatics to 
| f collapse. Air-cooled—no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con- 
trol—start, steer, stop, reverse and brake. No 
live axles, friction clutches, differential gears, 
pumps, etc. Double hill-climbing power in 

Send today for Handsome Book- 


reserve. 
let—Free. 

HOLSMAN AUTOMOBILE ComPANY ® 
,403 Monadnock Block CHICAGO, ILLINOIS 














DRILLING 
Machines 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills, With engines or horse powers. 
Strong, simple and durablé. Any mechanic can 
Operate them easily, Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 









Dowarsee|VcoutAks 
$1622" “Saved 


The usual “ Laundry-way ”’ —— something like this 
2 doz. Collars, at $1.50 . $3.00 


1 doz. pairs Cuffs . $3.00 
Laundering Collars 365 times. $7.30 
Launderin Cuffs 156times . $6.24 $19.54 
T he new ** Litholin ”” way: 
2 doz. Litholin Collars . , $1.50 
4 pairs L the olin Cuffs J $2.00 $3.50 $16.04 
With a damp cloth they wi ipe clean and as white as 
when new. Won't wilt, crack or fray. 
Collare 25c. Cuffs 50c. 
Ask ’ r LITHOLIN (W ned ie fed Linen) at your shirt 
store. net in stock, send style, size and remittance, and 


we vin mall to any address, postpaid. 
« apalagie complete with all latest styles free on request 


The Fiberloid Co., Dept. 22, 7 Waverly Place, New York 


Were 

























